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IMPROVED VALVULOPLASTY FOR MITRAL STENOSIS* 


With a Discussion of Multivalvular Disease 


widely accepted and utilized. Before operation it 
is possible to assess risk accurately. This ranges in 
well defined classes from less than 1 per cent to more 
than 33 per cent.§ 

Precise knowledge of the surgical risk and better 
appreciation of mortality and morbidity under good 
medical treatment clarify the proper time and place 
for surgical intervention. 

Much has been written about the mortality of 
operation and late results in terms of survival. 
Mortality and morbidity have been progressively re- 
duced by better preoperative and postoperative care.’ 
It is of fundamental importance to carry out ob- 
jective long-term studies such as those of Ellis and 
Harken* to determine the degree of rehabilitation 
possible in the various clinical groups. The proper 
selection of patients for operation also bears direct- 
ly on the results. 

There still remains, however, a fundamental factor 
that influences all others — namely, the quality of 
the operative correction of the valvular stenosis. Dis- 
cussion of this cardinal matter has heretofore been 
neglected for three reasons. In the first place, until 
recent years, it has been considered a notable tour 
de force for a surgeon to thrust his finger into the 
heart, through the stenotic mitral orifice, with mod- 
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erate hemostasis and survival in some cases. Secondly, 
variations in the pathologic patterns have presented 


technical problems of varying complexity. Thirdly, 
the surgeon’s concept of what he has accomplished 
at operation is conditioned by the pathologic pattern 
encountered and his skill and experience in dealing 
with it. 

If the degree of rehabilitation and the quality of 
results are to continue to improve, frank discussion 
and mutual understanding are essential among those 
responsible for the patients’ care. Some technical 
considerations are reviewed here that influence not 
only the mortality but also the quality of the surgery. 
Incidentally, the significance of valvuloplasty as op- 
posed to simple commissural opening is emphasized. 
It is hoped that the inadequacy and transient value 
of dilatation will become apparent. Operative technics 
that safeguard against the production of mitral in- 
competence are described. The “recurrence” of mi- 
tral stenosis is discussed. 

The literature still contains references to “dilata- 
tion of the mitral valve” and to “commissurotomy” 
and even statements that indicate that some surgeons 
are satisfied with opening the stenotic mitral orifice 
to 2.0 to 2.5 square cm. It is hoped that these are 
merely loose expressions and not correlated with the 
actual ure. Extensive experience has 
clearly demonstrated that “dilatation” is commonly 
of only temporary benefit, that “commissurotomy” 
does not correct secondary stenosis (below the leaflet 
level) and that a valve orifice of 2.0 square cm. in 


area may actually represent hemodynamically sig- 
nificant stenosis in many patients. 


Surcicat Exposure or THe Heart 
The lateral thoracotomy incision is preferable to 


any of the compromises (Fig. 1). It has been urged 
that the anterior approach is “better for the patient” 
and “simpler for the surgeon.” Initially, we 
ployed an anterolateral incision in the dorsal decubi- 
tus position and were convinced that the poor-risk 
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patient tolerated this better than the lateral position. 
However, with improved technics of anesthesia, in- 
volving principally minimal amounts of agent and 
mechanically assisted respiration,’ it has become pos- 
sible to manage the patients who are the most des- 
perate risks in the lateral position. For the past 
three years we have used the standard hemithoracic 
lateral thoracotomy because of the vastly improved 
exposure of the base of the atrial appendage. The 
opposing hemostatic purse-string sutures are thus 
more easily placed over a broad area of atrium at 
the base of the appendage. This exposure has virtu- 
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Technic of Surgical Exposure of the Heart. 

A= lateral decubitus electrocardiographic 
ads in 

B= parascapular incision terminating anteriorly just below 

the breast. 


Ficure 1. 


ally eliminated difficulty in managing atrial tears and 
other technical problems. There have been no deaths 
related to control of hemorrhage from the atrial ap- 
pendage for hundreds of operations. 


Obliterated Appendage 


The lateral exposure makes it possible to expose 
the atrium for cardiotomy even though there may 
be no appendage because of atrophy, thrombosis, 
calcification or previous operation. We no longer 
recognize an “inoperable appendage.” In patients 
over fifty, and in those with organized clot in the 
left atrium, almost complete obliteration of the lumen 
of the appendage is frequently found. The proper 
management of this problem entails the use of three 
concentric purse-string sutures placed widely about 
the base of the appendage. A stab incision is carried 
through the contained area. This is enlarged with a 
Kelly clamp followed by the finger, which cautiously 
dilates the opening. If the purse-string sutures are 
placed widely enough on the atrial wall, control of 
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the hemorrhage that follows removal of the finger 
after valvuloplasty presents no significant problem. 
Similarly, when reoperation is necessary because of 
previous inadequate operation for mitral stenosis, the 
appendage may have been excised or obliterated by 
sutures. Furthermore, adhesions between the pulmo- 
nary veins and the atrium reduce the presenting area 
of atrial wall. In such cases it is necessary to separate 
the superior pulmonary vein from the left atrial wall 
and the base of the appendage from the pulmonary 
artery by blunt dissection. One then has the choice 
of going through the base of the obliterated append- 
age or of placing purse-string sutures on the flat sur- 
face of the wall of the atrium itself and making a 
stab incision within the area circumscribed by the 
sutures. 

Formerly, we used the superior pulmonary vein 
for entry in reoperation or when the appendage was 
obliterated. Further experience indicates that inci- 
sion directly through the wall of the atrium is safer 
and places the cardiotomy closer to the mitral valve. 
A small valvulotome (No. 9 breadknife, described 
below) has almost invariably been necessary in the 
reoperations but its insertion has presented no techni- 
cal problems. Glenn et al.* have described a rubber 
diverticulum that can be sutured to the wall of the 
atrium as a solution for this problem of the obliter- 
ated appendage. This ingenious technical principle 
will no doubt be useful, but we have not yet found 
it necessary. 


Tears of the Atrial Wali 


The atrial wall may be torn during finger insertion 
or may be cut with the valvulotome proximal to the 
purse-string sutures. Such accidents are terrifying 
and may even result in fatal hemorrhage if the sur- 
geon does not proceed deliberately. Bleeding can in- 
variably be controlled if the surgeon tightens the 
purse-string sutures on his intracardiac finger and 
occludes the laceration from within. Either the sur- 
geon or his assistant can then carefully place addi- 
tional sutures proximal to or in the tear in a dry 
field. Obviously, if the finger is removed before this 
is done, there may be massive hemorrhage and great 
difficulty in visualizing the laceration. On rare oc- 
casions, when suture control has been incomplete, 
Gelfoam sponges have been packed between the pul- 
monary artery and the wall of the atrium. If these 
are held in place until they adhere they may control 
the low pressure leak satisfactorily. Gelfoam sponges 
can be held firmly against other portions of the 
atrial wall by tight pericardial suturing. 

At the time of these emergencies the great tempta- 
tion is to grasp hurriedly and blindly with a clamp 
in the bottom of a torrent of blood. This can further 
lacerate the atrium or damage the left coronary aftery 
in the atrioventricular groove. Orderly occlusion 
from within, if the finger is inside the heart, or digital 
compression from without, if the finger has been re- 
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moved, will control hemorrhage and allow deliberate, 
ise management of the laceration. 

As we have trained many competent groups of 
surgeons in these technics we have become aware of 
the need for special emphasis on what at first thought 
seems a superfluous warning. It will seem ludicrous 
to the inexperienced and insulting to the i 
It is neither; it is important. This point is that one 
should look at the cardiotomy site and operating 
finger during the intracardiac manipulation. For 
some reason — perhaps conditioning by rectal or pel- 
vic examination or perhaps an alarm reaction that 
prompts the surgeon to face away from danger — 
there is a tendency nothing short of compulsion to 
look away from the operative field at the time the 
finger is in the heart. During such blind periods 
accidents, either absurd or tragic, may occur: the 
finger may slip out of the heart; the atrium may be 
torn without the knowledge of those operating; or 
cardiac arrhythmia may develop. The sound prin- 
ciple of watching what one is doing needs no defense 
but strict adherence to this principle requires some 
Embolus 


Migration of clot from the left atrium or calcium 
emboli from the mitral valve now constitute the 
chief source of morbidity and mortality in the sur- 
gery of mitral stenosis, particularly in Group 3 pa- 
tients. It is doubtful if this threat will ever be en- 
tirely eliminated. However, obstruction of the cir- 
culation to the brain during the dangerous portions 
of intracardiac manipulation has a reasonable place 
in the reduction of cerebral emboli. Our current 
practice is to isolate the right innominate, left com- 

mon carotid and left subclavian arteries and pass 
devine teas 2 A and B). 


vian artery has been occluded in addi- 
since the occurrence of one fatal 
embolus to the basilar artery via the left ver- 
, when only the innominate and left 
carotid arteries had been occluded during 


Blalock clamps for brief obstruction of the innominate 
and left common carotid arteries. 
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has shown that it is wise to limit the 
duration of such obstruction if possible to one minute 
and never to exceed a minute and a half. If further 
dangerous manipulation is necessary the cerebral cir- 
culation can again be obstructed after a rest period 
of approximately two minutes during which blood 
is allowed to perfuse the brain. 
When long periods of cerebrovascular occlusion 


Ficure 2. Procedure for Obtaining Obstruction of the Cir- 
culation to the Brain. 


A= rubber-dam drain being passed around the right in- 
nominate artery; the pericardium is open, showing exposure 
of the atrial appendage and pulmonary artery. 

B= rubber-dam drains around the right innominate, left 

common carotid and left subclavian arteries; the ve. 
are obstructed by traction on the drains during the dangerous 
portions of intracardiac manipulation. 


have been employed the patients have at times been 
slow to recover consciousness after anesthesia, prob- 
ably because of cerebral anoxia. On other occasions 
obstruction of the cerebral circulation has resulted in 
bradycardia or even cardiac arrest after periods of ob- 
struction of only fifteen seconds’ duration. In such 
cases a compromise will obviously have to be made 
between protection of the brain and the maintenance 
of the cardiac mechanism. 

In addition to cerebrovascular occlusion it is our 
practice routinely to allow a vigorous flushing of the 
atrium immediately before inserting the finger in all 
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calcified valves the circulation to the brain is ob- 
structed by traction on the rubber dams. This ob- 
struction is maintained for a period of at least thirty 
to forty-five seconds after any maneuver that might 
dislodge particles into the blood stream, since the 
passage of such particles from atrium to ventricle 
and thence up the aorta may take an appreciable 
period. 
The 
tion to 
calcific 
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commo 
manipulation of the valve. An alternate method of 
. obstruction of these vessels is to place a_ bulldog 
clamp on the left subclavian artery for the duration 
of the intracardiac maneuver and use fast-action 
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cases. In this way we have recovered large clots that 
might otherwise have embolized. In addition, a wide 
open-ended aspirator is thrust into the lumen of the 
atrium before the finger is inserted; loose fragments 
of clot are frequently recovered in this manner as 
well. On some occasions, organized clot extends 
from the appendage down into the chamber of the 
atrium, making it necessary to tunnel through or 
around this thrombus to reach the free lumen. No 
attempt should be made to remove such a clot except 
for the loose, friable portions, which can be managed 
as described above. Immediately after one has suc- 
cessfully tunnelled through such a clot, the finger 
should be removed from the atrium momentarily and 
free bleeding allowed. By this maneuver loose clots 
may be flushed out. 

An alternate method of management of the large 

intra-atrial clot is to separate the portion 
aspect, opening a tunnel down to the mitral valve 
between clot and atrial wall with the least possible 
manipulation of the thrombotic mass. 

Embolization of friable calcium particles from the 
valve edges or fused commissures is a problem of 
major magnitude. Bolton, Maniglia and Massey‘ 
have documented a case of calcium embolus to the 
brain. We have had similar unfortunate experiences. 
An additional hazard during manipulation of heavily 
calcified valves, not previously reported, is that of 
embolization of calcium particles to the coronary 
arteries. Recently a Group 4 patient died on the 
first postoperative day from an acute arrhythmia. At 
post-mortem examination loose embolic particles of 
calcium were found in several of the major coronary 
branches and probably were directly related to the 
hyperirritability of the myocardium. In another pa- 
tient, a thirty-year-old man in whom friable calcium 
was broken into during mobilization of the anterior 
commissure, evidence of myocardial ischemia (ele- 
vated ST segments and widened QRS complexes) 
immediately followed the manipulation of the valve. 
He was subsequently found to have a left-sided 
hemiplegia, and serial electrocardiograms revealed 
the typical changes of a posterior myocardial infarc- 
tion. It seems reasonable to assume that the in- 
farction was due to the same mechanism that pro- 
duced the hemiplegia. 

These experiences, as well as others, have im- 
pressed us with the great importance of avoiding 
manipulations in areas of friable calcification. A 
compromise must be made between adequate val- 
vuloplasty and the great risk of calcium embolus. 
When possible, the finger pressure is directed toward 
the noncalcified areas of the valve, and no area of 
friable calcification is remanipulated once it is iden- 
tified. Often, the No. 9 valvulotome can be directed 
between the heavy calcific masses to effect separation 
without embolization. 
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ImporTANce OF True VALVULOPLASTY 


No single feature of the operative procedure ex- 
cept patient survival is more important than maxi- 
mal opening of the valve orifice while leaflet func- 
tion is preserved. An operation that consists merely 
of a dramatic, rapid cardiotomy climaxed by a brief 
thrust of the index finger through the stenotic orifice 
can no longer be considered adequate. The initial 
results of such dilatation may be encouraging, but 
symptoms frequently recur after a few months. Some 


A frank discussion of these initial failures and 
their subsequent treatment will illustrate the evolu- 
tion of our current operative technic. It 
necessary to reoperate in 12 such cases. 


of the initial operation 7 of these patients showed 
clinical improvement for three to six mon months. Some 
even enjoyed temporary rehabilitation to full-time 
work. However, as feared at the time of their first 
operation, symptoms returned as the benefit of the 
dilatation disappeared and the narrowing of the valve 


once more became critical. 
With the proper use of the No. 9 valvulotome and 


the approach through the base of the appendage or 
directly through the atrial wall itself an adequate 


area of 3.0 to 4.0 square cm. In 9 of the 12 pa- 
tients rehabilitation has been complete. The only 
death from reoperation occurred on the tenth post- 
operative day in a woman who had the most ad- 
vanced pulmonary vascular disease we have encoun- 
tered in over 1000 patients (1970 dynes seconds centi- 


tients failed to do well, active rheumatic carditis was 
uniformly suspected. Rheumatic carditis may be a 
complicating factor, but when the original operation 
is known to have been less than satisfactory, the 


ae ago, in Certain patients, we succeeded only in 
dilating the stenotic orifice. This occurred when 
elastic, noncalcific stenotic funnels made up of fused 
leaflets, chordae and papillary muscles resisted the 
available maneuvers of finger fracture or incision. 
Now, however, fracture or incision can routinely be 

extended to the annulus. 
Ol the Valve has eventually Deen achieved 
in all these reoperated cases. In all 10 of our own 
patients, and in 2 previously operated on elsewhere, 
we have been able to enlarge the mitral orifice to an 
ers”) and in whom regurgitation was 
at the time of reoperation. 

It is of considerable interest that when these pa- 
surgeon must consider a renewed attempt to perform 
an adequate valvuloplasty.* 

*The practice of making an accurate drawing and description of the 
valve immediately after operation has been invaluable in the evaluation 
of each patient's alter operation. This has permitted a proper 
appraisal of technical and myocardial factors in patients who have not 
maintained improvement after surgery. Estimates of orifice size before 
and after manipulation can be made accurate to within 0.2 square cm. 
by periodic callbration of the index finger in artificial orifices of known 
area. Comments are also made on the operative diagram about leaflet 
flexibility, calcification, secondary stenosis, regurgitation and so forth. 
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A remarkable case that documents the evolution 
of current technics for valvuloplasty warrants com- 
ment. A thirty-two-year-old woman had a rubbery, 
heavily scarred valve that was dilated from 0.7 
square cm. to an estimated 1.5 to 2.0 square cm. 
in 1951. Although she was moderately improved 
for two or three months it was apparent from the 
return of congestive heart failure that the dilated 
valve had contracted. Five months after the first 
procedure the left atrium was re-explored through 
the superior pulmonary vein. Because of the distance 
from the valve and difficulty with hemorrhage it 
was not possible to use the No. 9 valvulotome, and 
again blunt separation of the commissures was only 
partially satisfactory. Once more she failed to 
show satisfactory improvement. Indeed, because of 
joint pains and fatigue, she was treated for eight 
months at bed rest for rheumatic activity. Finally, 
intractable cough and orthopnea made it clear that 


pulmonary hypertension was still responsible for her 
difficulty. A third operation was undertaken two 


years after the first. By a direct approach through 
the atrial wall, the mitral orifice, which was again 
found to be narrowed to approximately 1.0 square 
cm., was enlarged to more than 3.0 square cm. by 
incision of the fused commissures with the No. 9 val- 
vulotome. Since this time; this patient has been 
transformed from a chronic invalid into a symptom- 
free woman who cares for her two children and 
works as a secretary. 


RECURRENCE OF STENOSIS 


It must be emphasized that these few cases re- 
quiring reoperation are derived from a total experi- 
ence that encompasses more than 1000 operations on 
the mitral valve. They are cited to emphasize the 
importance of adequate operation. As has been 
found in the follow-up study by Ellis and Harken’ 
of the first 500 cases of valvuloplasty for mitral 
stenosis, the vast majority of patients are improved 
after operation, and this improvement is almost in- 
variably maintained without evidence of recurrence 
of stenosis. It is emphasized that the cases in which 
reoperation has been necessary are not regarded as 
examples of refusion of valve leaflets. The initial op- 
eration was merely inadequate and had failed to cor- 
rect the primary stenosis (leaflet fusion) or the sec- 
ondary stenosis (chordae-tendineae or papillary- 
muscle fusion) or both. 

Significant data on the matter of readherence of 
leaflets come from examination of hearts in patients 
who had an adequate valvuloplasty but who died of 
unrelated causes as long as five years after the orig- 
~ inal operation. In none has there been evidence of 
readherence of the leaflets (Fig. 3). In addition 


follow-up study of several hundred patients for pe- 
riods now ranging up to seven years has demon- 
strated that the improvement, once established, is 


IMPROVED VALVULOPLASTY —-HARKEN AND BLACK 


673 


maintained except in the rare cases already men- 
tioned. Furthermore, on pathological grounds, one 
would not expect adherence of the raw edges of the 
separated commissures since the valves are separated 
for a longer period in diastole than they are approx- 
imated in systole. Finally, the recurrence of mitral 
valvulitis with its probable bullous edema must be 
age. 

Although in the overwhelming majority of pa- 
tients an adequate initial opening of the valve will 
result in sustained rehabilitation there are a few spe- 
cial cases in which true recurrence of stenosis may 
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| frocture 


Ficure 3. Mitral Valve (Left Atrial View), Showing Per- 
sistence of Commissural Separation All the Way to the An- 
nulus Five Years after V. 


occur. In 1 patient in our entire series advanced 

of the leaflets reduced their mobility so 
markedly that clot appeared to have caused an 
obliteration of one of the commissures. Keyes and 
Lam*® have reported a similar case. At the initial 
operation this thirty-seven-year-old woman was 
found to have an unusually heavily calcified valve. 

annulus both anterolaterally and 

effected without great difficulty. Despite this, sn 
ever, the very poor mobility of these clumsy leaflets 
prevented the effective size of the orifice from in- 
creasing to more than a bare 3.0 square cm. After 
operation, nevertheless, the patient improved, pro- 
gressing from a markedly restricted life to full activi- 
ty for twelve months. During this time she stated 
that she could “do everything” and could “breathe 
again.” She even stoked the furnace when her hus- 
band was away. However, the symptoms of pul- 
monary hypertension returned gradually after a 
year and she died in congestive heart failure twenty 
months after operation. Because of accurate records 
of the pathologic process, we did not believe that re- 
operation had anything to offer this unfortunate 
woman. Post-mortem examination revealed com- 
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plete separation of the leaflets to the mitral annulus 
anteriorly. At the posterior commissure, however, 
in an area of heavy irregular calcification, it ap- 
peared that thrombus had formed between the valve 
edges, producing a recurrence of a part of the orig- 
inal stenosis. This must be an extremely unusual 
situation and one that can arise only when the cal- 
cification is so massive that it precludes adequate 
mobilization of the valve leaflets. We have followed 
many other patients with almost identical lesions and 
found no evidence of recurrent stenosis. 


Ficure 4. Secondary Stenosis of the Mitral Valve. 


The major leaflet is seen from the ventricular surface. Fused 
chordae tendineae continue the stenosis down to the fused 
papillary muscles. 


The only other cases of recurrence of stenosis in 
our experience have appeared to be the result of a 
traumatic endocarditis in 2 patients in whom the ef- 
forts at blunt dissection of the commissures were of 
necessity moderately traumatic. The first patient in 
whom this process was recognized died two months 
after operation from the residua of a cerebral em- 
bolus. At post-mortem examination there was a 
rosette of fungating fibrinous and fibrous vegetation 
encircling the mitral orifice and producing a re- 
currence of stenosis. The second patient returned 
two years after the initial operation with evidence of 
recurrent stenosis, presenting a similar fungating ro- 
sette about the orifice. In this case it had become 
calcific. The original pathologic process was de- 
scribed at the first operation as a supple, elastic 
funnel of stenosis without any calcification. It is 
believed that the process described in the first pa- 
tient had also occurred in the second and had be- 
come calcified in the two-year interval between oper- 
ations. These rare experiences emphasize the danger 
of excessive palpation, dilatation with a padded 
finger or rough, bare-finger manipulation. They 
point up the importance of delicate and clean frac- 
ture or incision. 
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Current TEecnunic 


With the background of the experiences described 
above, emphasis has now passed beyond the early 
phase of commissurotomy or the separation of the 
fused commissures in the “primary stenosis.” It is 
now recognized that in addition to this primary zone 
of narrowing, a “secondary stenosis” may exist as the 
result of fusion of the chordae tendineae and papil- 
lary muscles below the leaflet level. This has been 
found in nearly half the patients (Fig. 4). 

It was important in the early phases of this sur- 
gery to appreciate the different functions of the two 
mitral leaflets and to preserve or restore these func- 
tions. Originally, we were too pessimistic about 
secondary stenosis (pathological Type 2 of earlier 
publications**). Others were even more unrealistic 
in trying to deal with such lesions with hook or guil- 
lotine valvulotomes. Now a technic is available that 
assures complete separation of the commissures out 
to the annulus in virtually all cases, together with 
mobilization of the valve leaflets by freeing of restrict- 
ing moorings — fused chordae tendineae and papil- 
lary muscles (see Fig. 8 and 9). 

Surprisingly enough, calcified valves seldom resist 
simple finger fracture. Scarred, elastic orifices with- 
out calcification are more refractory to blunt dissec- 
tion but can be opened with the No. 9 valvulotome 
(see Fig. 6D). 

As noted in earlier reports the stenotic orifice is 
rarely located at the midpoint of the leaflet margins. 
It is commonly posterior and occasionally anterior 
to this point. In any event, because the fusion of the 
anterior commissure is more easily separated, the 
posterior one should always be approached first, if 
it represents a significant stenotic barrier. To de- 
termine whether the fused posterior zone constitutes 
a significant stenotic barrier requires judgment and 
experience. If it is extensively fused and juts out 
into the atrioventricular stream it is probably sig- 
nificant. If it lies flush on the posterior ventricular 
wall it may represent no hemodynamic impedance. 
Finally, when it stretches like a bowstring across the 
posteromedial aspect of the annulus, division may be 
associated with a devastating degree of regurgitation. 
In short, the opening of the posterior fusion bridge 
may be mandatory in some cases and elective or oc- 
casionally dangerous in others. 

With the fusion of the anterior commissure intact 
the surgeon has the advantage of working on the 
posterior zone under tension, whereas if the anterior 
fusion bridge is broken first, the leaflets become 
mobilized and the elastic properties of the posterior 
fusion bridge are accentuated. At times this area 
tenaciously resists standard fracture maneuvers. In 
such cases the surgeon may find it expedient to go 
around to the other side of the table (that is, facing 
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the anterior surface of the patient’s chest) and to 
manipulate the posterior commissure with the right 
index finger. From this position it is possible to ap- 
ply pressure on the edge of the aortic leaflet and, 
with a rolling motion, to follow the line of the former 
valve orifice. This often extends a surprising dis- 
tance toward the midline along the posterior wall 
of the left ventricle. 

After the satisfactory opening of the posterior com- 
missure the anterior zone is approached. If an ade- 
quate fracture running all the way to the annulus 
can be obtained with the finger alone there is ob- 
viously no advantage in using a valvulotome. There 
is no safer and no more completely controlled method 
of separating the commissures than with the most 


No.9 Volvulotome 


Fioure 5. Use of “Breadknife” Valvulotome. 
A= No. 9 valvulotome inserted into the opened atrial ap- 


e while an assistant retracts the edge. 
ulotome rotated 90° after the blade is safely with- 
the atrium so that the shaft lies flat on 


the finger. 
sensitive of instruments, the finger; there is no sub- 
stitute for its tactile sense. However, when a thickly 


B= 
in the free lumen of 


. scarred or elastic orifice is encountered, it is often 


preferable to start the commissural opening by inci- 
sion and thereby avoid excessive endocardial roughen- 
ing, as mentioned above. We must again warn 
against the use of the guillotine valvulotome. Such 
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instruments were designed by us years ago but have 
been found indelicate and clumsy. inci- 
sion along the line of leaflet fusion is too much a 
matter of chance with such an instrument. Further- 
more, damage to leaflets and underlying chordae 
tendineae, with resultant significant regurgitation, has 


Mitrobvalve leaflet 


Ficure 6. Further Demonstration of the Valvulotome in 
the Heart. 

C=valvulotome grasped with the thumb; the is ad- 

vanced to the anterior commissure; and fd ayo is 

maintained since the sides of the finger are in contact with 
the leaflets. 

D-= incision effected by advancing the finger and valvulo- 

tome forward and into the ventricle as a unit. 


occurred so often that many careful surgeons join 
our condemnation of this gross technic. 

We have devised many valvulotomes, but by far 
the most satisfactory is that shown in Figures 5 and 
6. It has been used to the virtual exclusion of all 
others for the past three years. It consists of a thin 
band of stainless steel, 5 mm. in width, with a short, 
right-angle handle. The blade consists of a “bread- 
knife edge,” which is turned 90° from the plane of 
the shaft. The wavy blade ensures an effective inci- 
sion by presenting the cutting edge at an oblique 
angle to the surface to be cut. A blunt tip pro- 
tects the atrium and leaflets against damage during 

The valvulotome can be slipped into the atrium 
without the necessity of removing the operator’s fin- 
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quired. ' The blade is inserted flat on the finger until 
it is within the lumen of the atrium and then rotated 
90° so that the shaft comes to lie flat against the 


Mitralvoalve leofilet 


Fioure 7. Cut-out View, Inadequacy of Com- 
Opening dione Wi hen Secondary Stenosis Exists. 


index finger (Fig. 5B). Blood loss during valvulo- 

tome manipulation is negligible if an assistant applies 

gentle finger pressure over the valvulotome. The sur- 

geon also prevents blood loss by tightening the purse- 
sutures. 

With the valvulotome in the heart the operator’s 

finger is advanced until the fused commissure is lo- 


Ficure 8. Separation of Fused Chordae Tendineae to Im- 
prove the Mobility of the 
of Secondary Stenosis. 


cated (Fig. 6C). The instrument is used with its 
end flush with the tip of the finger. In this way it 
becomes a sharpened margin for the finger. Tactile 
control is maintained since the finger is constantly 
in contact with the valve edges. The instrument is 
not used as a saw, sliding up and down on the finger 
as some have thought, but is moved with the finger 
as a unit (Fig. 6D). With even application of pres- 
sure in the direction of commissural fusion com- 
bined with a thrust of the finger forward and 
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downward into the ventricle, an incision can in- 
variably be initiated. Finger dissection may then 
carry the opening to the annulus. The use 
of this instrument has solved the difficult problem of 
the flexible funnel of stenosis formerly either inade- 
quately handled by dilatation, traumatically ruptured 
by finger fracture or incised at the expense of re- 
gurgitation with the guillotine. 

After adequate opening of the commissures as far 
as the annulus of the mitral ring most mitral-valve 
leaflets will show excellent mobility and valve func- 
tion unless heavy calcification is present. By use of 
the maneuvers prescribed, regurgitation is only rarely 
produced and is then only of a minor degree. 


Seconpary STENOsIs 


Even though the commissural fusion is perfectly 
corrected, fused chordae tendineae or fused papillary 


y with the obstruction (Fig. 7). 

secondary stenosis can almost 
paswoge- be separated by blunt dissection with the 
i and papillary muscles 
from above downward (Fig. 9). It is generally un- 
desirable to cut them with a valvulotome, for this al- 
most invariably results in overwhelming regurgita- 


As the fracture of the anterior fusion bridge ap- 
proaches the annulus, careful palpation will fre- 
quently reveal crossfusion of chordae tendineae. This 
mild but significant secondary stenosis must be sepa- 
rated. A forward motion in the direction of the car- 
diac apex often opens the limiting leaflet moorings 
(Fig. 8). When this separation is properly done it 
is remarkable how much greater the effective valve 
orifice becomes, and yet no regurgitation is allowed. 
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ger (Fig. 54). No finger cot is necessary, and since 
the diameter of the finger is not significantly in- 
Fused chordoe 
tend:nece 
\ \ 
sha 
SSS 
Fused 
muscles 
\ | 
Le 
Ficure 9. Separation of Fused Papillary Muscles to Im- 
\ prove the Mobilization of - aa and Complete Cor- 
rection of the Secondary Stenosis. 
LOE \ 
muscles may produce secondary stenosis. In more 
than half our cases some fusion of the chordae ten- 
— dineae has been found (Fig. 4). If commissurotomy 
‘i: —- : ) alone is employed in such cases the mobilization of 
— the leaflets will be inadequate since this maneuver 
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In 1947 the word ” was coined to 
describe the surgical correction of mitral stenosis. This 
term was chosen advisedly to emphasize the fact that 
an effort was being made to restore valve function. 
It was employed to call attention to the fact that 
stenosis was not to be corrected at the expense of re- 
gurgitation and to emphasize the importance of the 
total valve complex involved in the obstruction, not 
just the fused commissures. Only by adequate mobili- 
zation of the leaflets and by separation of the fused 
commissures all the way out to the annulus of the 
mitral ring, correction of fusion of the chordae tendi- 
neae and meticulous liberation of secondary stenosis 
at the level of the papillary muscles can adequate 
valve function be restored. Anything less than that 
will lead to a compromised result. “Valvuloplasty” 
fort to restore function. 


Comatnep Aortic AND Srenosis 


Often, there is auscultatory evidence of aortic ste- 
nosis as well as mitral stenosis. The decision to op- 
. erate on the aortic stenosis when the mitral obstruc- 
tion is being treated becomes an important one. In 
general, if the aortic lesion is not severe enough to 

give evidence of enlargement of 
the left ventricle and a delayed upstroke time in the 
tracing of the brachial artery, the aortic stenosis 
should not be operated upon. However, when such 
evidence suggests that the aortic stenosis may indeed 
be hemodynamically significant, we believe that si- 

multaneous pressure tracings in the left ventricle and 
base of the aorta, taken at the operating table, help 


more than 50 mm. of mercury across the aortic valve 
is a significant burden to the left ventricle, and myo- 
cardial work is inordinately increased with small in- 
crements above this level. When an adequate blood 
pressure and clinical evidence of normal circulation 
are present, and a gradient across the aortic valve of 
more than 50 mm. of mercury is found, the aortic 
obstruction is fracture dilated by the finger fracture 


largement of the right atrium 
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face when the patient was recumbent. In some 
catheterization failed to reveal a pressure gradient 
across the tricuspid valve. In others, in which a gra- 
dient was found, the tricuspid valve was explored at 
the same time that the mitral stenosis was corrected. 

Early in our experience a patient with the com- 
bined valvular lesion had the mitral stenosis cor- 
rected initially, and then nine months later, through 
a right-sided thoracotomy, the tricuspid stenosis was 
opened. Since that time, however, we have been us- 


Fic 10. Techni 
URE ricus 


A pericardial incision to the ‘phrenic nerve 
for the mitral procedure is wk approximated below. | 
second, oblique incision across the base the pulmonary 

artery exposes the tip of the right appendage. 


ing a technic that permits exploration of the right 
as well as the left atrium at the same operation when 
there is any question of tricuspid stenosis. This ap- 
proach avoids the necessity of a trans-sternal incision, 
which adds considerably to the physiologic derange- 
ment by opening both pleural 


in differentiating clinically tric 

exploration of the tricuspid and mitral valves, true 
tricuspid stenosis has been found in only 3 and 
even absent in 1 patient in whom a gradient of 5 


tional exploration of the right atrium adds little to 
the risk of mitral we do not hesitate to 


of tricuspid stenosis. 
Technic 

The left pleural space is opened by a routine lat- 
eral thoracotomy such as is used for all mitral-valve 
surgery (Fig. 1B). After the mitral stenosis has been 
corrected the 


incision posterior to the left 
phrenic nerve is closed, and an incision is then made 


Tronsverse 
pericardial : 
1$10N Pulmonor 
~ Vel 
Left ouriculor 
\ oppendage 
Closed INCISION 
decide lor Or against aoruc Vaivulotomy, pointed 
out by Gorlin et al.® it appears that a gradient of 
By exploring the right atrium im all questionabic 
cases we have come to appreciate the great difficulty 
technic through an operating tunnel sewed on the 
ascending aorta. 
VALVULOPLASTY 
Many cardiologists have pointed out that tricuspid 
stenosis is practically never seen without associated 
mitral stenosis. Nevertheless, true tricuspid stenosis 
in an experience involving more than 1000 patients 
with deformities of the mitral valve has been im- 
~ pressively rare. In this experience tricuspid stenosis 
has been suspected more than 30 times. This diag- 
tolic murmur in the 
with inspiration, en- 
and suffusion of the 
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anterior to the nerve that courses obliquely across the 
base of the pulmonary artery (Fig. 10). By traction 
on marsupializing sutures placed in the edges of the 
incised pericardium the heart is rotated to the left, 
bringing the right atrial appendage into view (Fig. 
11). Two opposing purse-string sutures of 0 silk 
are then placed around the base of the right atrial 
appendage, a noncrushing clamp applied, the tip 
excised and the right index finger introduced in a 


Figure 11. Traction on the Marsupializing Sutures in the 
Pericardium to Rotate the Heart to the Left and Improve 
Exposure of the Right Atrial Appendage. 


Insert = two opposing purse-string sutures being placed in 
the right atrial appendage. The remainder of the tricuspid 
vuloplasty is identical with the mitral procedure. 


manner comparable to that used on the left (Fig. 11, 
insert). Exploration of the valve and correction of 
any existing stenosis is then carried out. The No. 9 
valvulotome may be used exactly as described for 
the mitral valve. The only points of difference in 
this exposure over the left atrial approach are that 
the wall is thinner, necessitating greater care to avoid 
tears, and that there are more trabeculae to be di- 
vided before the finger is introduced. 

Neptune and Bailey’ have reported a case of si- 
multaneous mitral and tricuspid commissurotomy 
through a right-sided thoracic approach, the posterior 
wall of the left atrium being entered for exploration 
of the mitral valve and the tricuspid stenosis being 
corrected through the right atrial appendage. They 
comment that this approach to the mitral valve is 
less satisfactory than that from the left, and that the 
use of the guillotine valvulotome is more difficult 
from this side. It appears quite undesirable to em- 
ploy this approach for presumed mitral and tricuspid 
stenosis, for one would in most cases be compromising 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Oct. 20, 1955 


the correction of the known lesion (mitral stenosis) 
for the purpose of easy exploration of a lesion that 
might not exist. With the use of the left-sided ap- 
proach described above, no compromise with optimal 
correction of the mitral stenosis need be made, and, 
in addition, one can perform a safe and satisfactory 
tricuspid valvuloplasty. Preoperative and ay 
tive cardiac catheterization have demonstrated the 
his of this operation. 


Summary AND CONCLUSIONS 

As the surgical correction of mitral stenosis be- 
comes widely practiced it seems timely to re-examine 
the purpose of such operations and to review certain 
technical steps that may improve the quality of this 
surgery. The importance and technic of true valvulo- 
plasty in restoring valve function as opposed to mere 
commissural incision are emphasized. The problems 
of embolus with reference to the clotted atrium and 
the heavily calcified valve are discussed. The dif- 
ference between commissural fusion in primary ste- 
nosis and the rubbery funnel with fusion of chordae 
tendineae and papillary muscles in secondary stenosis 
is outlined. The importance of, and the methods 
currently in use for, the correction of this secondary 
narrowing are described. 

Methods of determining hemodynamically 
cant aortic stenosis and therefore the place for com- 
bined aortic and mitral-valve surgery are reviewed. 

Finally, a new approach for the simultaneous ex- 
ploration of the mitral and tricuspid valves without 
opening of both pleural spaces is presented. 
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FAILURE OF CHEMOTHERAPY TO PREVENT THE BACTERIAL COMPLICATIONS 
OF MEASLES* 


Louis Weinstein, Pu.D., 


M.D.+ 


BOSTON 


ECONDARY bacterial infection is the commonest 

complication of measles. The development of 
potent antibacterial agents has made available a 
group of drugs that can prevent as well as cure bac- 
terial infection. Since the introduction of the sulfon- 
amides various agents have been used for the pro- 
phylaxis of microbial invasion in rubeola. Holbrook’ 
and Coburn’ reported that sulfadiazine eliminated 
bacterial complications in this disease. Failure to 
prevent the development of bronchopneumonia by 
sulfathiazole was recorded, however, by Gible and 
Litvak.* Favorable results were observed by Karelitz 
and his co-workers** after the prophylactic applica- 
tion of penicillin, chlortetracycline (Aureo- 
mycin), and benzethacil (Bicillin) in measles; almost 
complete elimination of secondary infection was noted. 

Since all the reports of the chemoprophylaxis of 
measles have concerned hospitalized patients and be- 
cause such treatment is actually most often applied 
at home by the practicing physician, it was con- 
sidered worth while to investigate the influence of 
chemotherapy given before hospitalization in the pre- 
eruptive and eruptive stages of rubeola on the num- 
ber and type of complications present at the time of 
admission of patients to the hospital. For compari- 
son, the course of untreated measles in the hospital 
was also studied, both in cases in which bacterial in- 
fection did not occur and in those in which it did 
develop and was treated with an antimicrobial agent. 
It is the purpose of this paper to point out that 
chemoprophylaxis with various antibiotic agents does 
not prevent the appearance of bronchopneumonia or 
otitis media during rubeola, that the bacteria involved 
in the secondary infections that occur despite chemo- 
prophylaxis are different from those found in the 
same type of complication in untreated cases, and 
that superinfection follows the use of antimicrobial 
therapy for the treatment of secondary bacterial in- 
fections that develop during the course of measles. 


MeEtTHops 


Four hundred and twenty-eight patients who were 
admitted to the Haynes Memorial Hospital with 
measles were the subjects of this study. All of them 
were personally observed during their entire hospital 
stay. In addition to complete physical examinations 
and routine studies of the blood and urine, culture 

of the nose and throat on blood agar and in blood 
~ _ *From the Haynes Memorial and the Evans Memorial, Massachusetts 


Hospitals, and the Department of Medicine, Boston Uni- 
versity School of Medicine. 


broth was carried out in every case; in patients with 
drainage from the ears, the exudate was cultured. In 
all cases in which bacterial infections were present 
bacteriologic study of the nose and throat was per- 
formed at least every other day. Roentgenograms of 
the chest were taken in every case in which the pos- 
sibility of bronchopneumonia was suspected. No pa- 
tient was considered to have a secondary bacterial 
infection, despite the isolation of pathogenic bacteria 
from the upper respiratory tract, unless there was 
fever of appreciable degree and the white-cell count 
was elevated to 10,000 or more or, if the count 
was normal, there was a definite preponderance of 
neutrophils. 

Information concerning the type of agent, dose 
and length of treatment used in patients given chemo- 
therapy at home was obtained in detail from the 
referring physician. Only the cases in which an anti- 
biotic was first administered in the absence of any 
evidence of secondary infection while the patient was 
at home were included in this study; all in which 
there was even a slight suspicion that a bacterial 
complication was present at the time 


REsuLTs 


Of the 428 patients studied 350 had no evidence of 
bacterial infection, and 78 had definite superimposed 
bacterial disease at the time of entry to the hospital. 
Thus, 24.6 per cent were admitted because of a com- 
plication due to microbial invasion. Although this 
rate of bacterial infection is higher than that usually 
observed in patients with measles treated at home, 
it probably was not completely attributable to the 
fact that complicated cases of rubeola were much 
more frequently hospitalized than uncomplicated ones 
because the ratio of uncomplicated to complicated 
measles in this study was 3:1. 


Influence of Antibiotics before Admission 


One hundred and thirty patients had received a 
variety of antibacterial agents for varying periods 
during the pre-eruptive or eruptive stages of measles, 
or both, before admission to the hospital. Of these, 
36 (30.4 per cent) were found to have secondary 
bacterial infections when they were hospitalized. Of 
298 cases in which no antimicrobial agent had been 
given before entry 42 (14.9 per cent) had clear-cut 
evidence of bacterial disease when they were ad- 
mitted to the hospital. These data suggest that the 
use of antibiotic agents in these patients at a time in 
the course of rubeola when there was no evidence of 


was initiated before hospitalization were excluded. 
— secondary infection not only did not prevent the ap- 


pearance of this complication but also may actually 
have increased the risk of its development because 
bacterial disease was twice as frequent in the treated 
as in the untreated cases. Of the total of 78 patients 
who entered the hospital with complicated measles, 
36 (46 per cent) had received some kind of antimi- 
crobial drug before the bacterial infection developed. 

Data concerning the type and duration of therapy 
as well as the day of treatment on which bacterial 


Taste 1. Patients with Measles Entering the Hos with 
Bacterial Complications Therapy with oMasibotie 


Tyre or Tueaary No. or 


infection appeared are presented in Tables 1 and 2. 
Procaine penicillin was the agent employed most 
commonly both in cases in which complications de- 
veloped and in those in which they were absent. The 
broad-spectrum antibiotics were also given, alone or 
in combination with other infec- 
tions occurred most often between the third and fifth 
days of antibiotic administration ; this period has been 
reported by Weinstein et al.° to be the one of greatest 
frequency of superinfection after chemotherapy. None 
of the patients had been treated for less than two days 
before hospitalization. Some had received antimi- 
crobial agents for as long as a week because therapy 
was undertaken for the fever at the beginning of the 
prodromal phase of measles and continued into the 

The secondary infections that occurred in anti- 
biotic-treated and untreated patients were different 
both in type and in frequency (Table 3). Pneumonia 
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prenaredte in the course of chemotherapy. 
tracheobronchitis was observed only in un- 


most frequently responsible for complications when 
an were not given were the pneumococcus, 
beta-hemolytic streptococcus, Staphylococcus aureus 
and H. influenzae, the occurrence of each being ap- 


Prodrome or Rash and Admitted to the Hospital without 
Complications. 
Tyre or THerary No. or 
Patients 
Penicillin 57 
Chlortetracycline 10 
Sulfadiazine 5 
Oxytetracycline 4 
Chloramphenicol 3 
Penicillin & chlortetracycline 6 
Penicillin & chloramphenicol 2 
Penicillin & sulfadiazine 2 
Penicillin & streptomycin 2 
Penicillin & oxytetracycline 2 
— 


proximately the same (21 to 23 per cent). Of im- 
portance from the standpoint of possible difficulty in 
management were the patients with measles who had 
received antimicrobial agents and manifested infec- 
tions due to Klebsiella pneumoniae, Escherichia coli, 
anaerobic streptococci and monilia; 1 treated patient 
was infected with proteus (Table 4). 
confirm previous observations concerning the fre- 
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developed in 77.8 per cent of those given chemopro- 
phylaxis and in 57 per cent of those who did not re- 
ceive a drug. Otitis media, on the other hand, was 
more common when antimicrobial agents were not 
used. This observation confirms the previously re- 

treated cases. 

Haemophilus influenzae was the commonest cause 
of secondary bacterial infection in treated patients 
and was responsible for the superimposed disease 

- over two and a half times more often than in patients 
who had not received prophylaxis. The organisms | 

DAYS NO. OF 
PATIENTS 
2 3 
3 7 
4 12 
5 7 
6 3 
7 3 
8 1 
Berone ADMISSION 
DAYS NO. OF 
PATIENTS 
2 15 
3 29 
4 17 
5 
6 10 
7 4 
>7 8 
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relatively more resistant to treatment than those re- 
sponsible for infections in persons who are not ex- 
posed to antibiotic drugs. 


Secondary Infections in Patients Not Treated after 


pital with no evidence of secondary bacterial infec- 
tion; of these, 256 had not and 94 had received 
chemotherapy before admission. None of these pa- 
tients were treated with an antibiotic after hospitali- 
zation until there was clear-cut evidence of super- 
i bacterial disease. Sixteen patients (4.6 per 
cent) manifested secondary bacterial invasion during 
their residence in the hospital. Table 5 shows the 
types of disease that appeared and the organisms 
that were isolated. Pneumonia and suppurative 


Taste 3. Type of Secondary Bacterial Infections in Pa- 


tients geserint the Hospital with Bacterial Complications. 


Patients Treatep Patients Nor Taratep 
nerore Entry seroae Entry 


28(77.8%) 24(57.1%) 


5(13.8%) 
2( 5.6%) 
1( 2.8%) 
= 


10( 23.8% ) 
3( 7.2%) 
= 
5(11.9%) 


otitis media were the commonest lesions, and the 
bacteria involved most frequently were the pneu- 
mococcus, H. influenzae, the beta-hemolytic strepto- 
coccus and Staph. aureus. 

It is interesting to compare the frequency of bac- 
terial infection in untreated rubeola at home and in 
the hospital. In the patients included in this paper, 
the risk of development of this type of complication 
at home appeared to be about three times greater 
than it was in the hospital. Although this suggests 
that chemoprophylaxis may be more necessary for the 
patient with measles who is not hospitalized, bac- 
terial infections actually occurred more than twice as 
frequently in patients at home who received chemo- 
therapy than in those who remained untreated. The 
reduced frequency of infection in the hos- 
pital may merely be the result of strict isolation and 
separation of these patients, with less exposure to 
pathogenic organisms that may be carried by mem- 
bers of a family, especially in the winter and early 
spring. 

Superinfections 

The 78 patients who entered the hospital with bac- 
terial complications and the 16 who had them after 
hospitalization were all treated with antibiotics. Of 
this group of 94, 11 (11.6 per cent) had clinical and 
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bacteriologic evidence of a new infection that oc- 
curred during the period of therapy. These data 
emphasize the risk of chemotherapy in measles; the 
rate of superinfections after the administration of 
antibiotics in a large variety of other infections aver- 
ages about 2 per cent.° The primary infections and 
the causative organisms for which treatment was 


Taste 4. Bacteria Responsible for yore 
in Patients Entering the H with ompli- 
cati 


1( 2.8%) 
1( 2.8%) 
1( 2.8%) 

1( 2.8%) 
4(11.1%) 


tion of measles in which treatment was followed by 
the appearance of superinfection. The organisms re- 
sponsible for the pneumonitis for which therapy was 
instituted were H. influenzae, the pneumococcus, the 


Taste 5. Type of Secondary Infection and Or 
volve 


In- 
d in Untreated Hospitalized Cases of Measles. 


Orcanism INvoLVvED Pwevumonsa Onrtis Menta = PHarynortis 


beta-hemolytic streptococcus and Staph. aureus. The 
superinfections were due to monilia, H. influenzae, 
Esch. coli, Staph. aureus and proteus. All these organ- 
used initially. Of interest are the infections 
due to Staph. aureus that developed during the period 
of penicillin administration. Such i as well 
as monilia and proteus, may be difficult to eradicate. 
It is striking that the rate of superinfections (11 per 
cent) was more than twice as high as that of bac- 
terial infections (4.6 per cent) in untreated hos- 
pitalized patients with measles. This is almost identi- 
cal to the ratio of infections that occurred in treated 
and untreated patients at home. 


chemotherapy are provoked by organisms that are 
Entry 
Onoanism Patients Tazatep Patients Not Taeatep 
Entry Entry 
H. influenzae 21(58.2%) 9(21.4%) 
Staph. aureus 4(11.1%) 10( 23.8%) 
Beta-hemolytic streptococcus 2( 5.6%) 10( 23.8%) 
Anaerobic streptococcus 1( 2.8%) . = 
K. pneumoniae 
Pneumococcus 9(21.4%) 
Esch. coli 0 _ 
— 
vucument ee instituted, as well as the type, etiology and time of 
Otitis media 7 7 development of the superinfection, are presented in 
Pharyngitis Table 6. Pneumonia was the commonest complica- 
Lymphade nit's 
Totals “42 
NO. OF NO. OF NO. OP 
PATIENTS PATIENTS PATIENTS 
Pneumococcus 4 
Beta-hemolytic strepto- 1 0 1 
coccus 
H. influenzae l + _ 
Unidentified 1 
Totals “8 “4 


Discussion 


The data presented indicate that in the group of 
patients studied, the use of antimicrobial drugs dur- 
ing the pre-eruptive or eruptive stage of measles did 
not prevent the development of secondary bacterial 
infection. In fact bacterial invasion was more than 
twice as frequent in patients treated at home as in 
seven times more frequent than in patients who re- 
ceived no chemoprophylaxis after admission to the 
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possibly even unwise to administer chemotherapeutic 
agents to patients with rubeola until there is definite 
evidence of a treatable secondary bacterial compli- 
cation. Antimicrobial substances are often given not 
for the purpose of prophylaxis but rather for treat- 
ment in the prodromal phase of measles under the 
mistaken impression that the symptoms are due to 
bacterial infection. It may be very difficult to dis- 
tinguish between the two without laboratory studies, 
which may be difficult to carry out; a history of ex- 
posure to measles is helpful but not entirely conclu- 


Taste 6. Characteristics of the Superinfections in Secondarily Infected Measles Treated with Antibiotics. 


ComPLicaTION Onrcanism Treatment iNFECTION Oroanism Day 

Otitis media Staphylococcus Penicillin & oo Monilia 5 

Otitis media ? Penicillin Pneumonia H. influenzae 4 

Pneumonia Pneumococcus Penicillin & Pneumonia Esch. coli 5 

Pneumonia H. influenzae Streptomycin — Monilia 3 

Pharyngitis Beta-hemolytic Penicillin Pharyngitis H. influenzae 6 
streptococcus 

Pneumonia Pneumococcus Penicillin Otitis media H. influenzae 7 

Pneumonia Pneumococcus Penicillin Pneumonia H. influenzae 6 

Pneumonia Beta-hemolytic Penicillin Pneumonia Staph. aureus 5 
streptococcus 

Otitis media Beta-hemolytic Penicillin Otitis media Staph. aureus 4 
streptococcus 

Pneumonia Pneumococcus Penicillin Pneumonia H. influenzae 4 

Otitis media Staphylococcus Penicillin Otitis media Proteus 5 


hospital. These differences cannot be on 
the basis of more frequent hospitalization for compli- 
cated rubeola because, in this series, the ratio of pa- 
tients with secondary infections to those without such 
infections on admission was 1:3. The high rate of 
complications accompanying the use of antibiotics 
prophylactically may be related to the nature of the 
primary disease and the age of the patients. Pul- 
monary conditions such as the bronchitis of measles 
and young age are factors that predispose to the de- 
velopment of superinfection.*:* Quite striking was the 
relative infrequency of bacterial infections during the 
period of hospitalization in patients who had no com- 
plications at the time of admission. The possible sig- 
nificance of isolation from carriers of pathogenic 
organisms as an explanation of this phenomenon has 
already been commented upon. 

The observations recorded in this paper indicate 
that in a great many patients with measles antimi- 
crobial therapy not only is ineffective in preventing 
bacterial complications but also may increase the 
risk of their development. Since, in addition, infec- 
tions occurring during chemoprophylaxis may ‘be due 


to organisms Joong are relatively drug resistant, and 
since the administration of any of the antibiotic 
agents is accompanied by a varying risk of some type 
of reaction, it appears not only unnecessary but also 


sive. The decision must rest entirely on the judg- 
ment of the physician, who is aware of the risks in- 
volved in the use of antibacterial agents. Unfortu- 
nately, however, parents and patients often insist on 
the use of antibiotics in the presence of fever or what 
appears to be respiratory-tract infection, and it may 
be difficult for the physician to refuse this demand. 


SumMMARY AND CONCLUSIONS 


Four hundred and twenty-eight patients admitted 
to the hospital with measles were studied for the pres- 
ence of bacterial infection in relation to the adminis- 
tration of antibiotics. 

Of 130 patients hospitalized after having received 
chemotherapy at home before the development of 
bacterial infection, 30.4 per cent had secondary bac- 
teria] disease at the time of admission. This compli- 
cation was present in only 15 per cent of 298 cases 
in which no antimicrobial agent had been used before 
hospitalization. 

In 350 patients (256 received no drug and 94 were 
treated before hospitalization) not treated after ad- 
mission to the hospital the rate of secondary bacterial 
infections was 4.6 per cent. 

Haemophilus influenzae was the organism most 
frequently responsible for secondary infection in pa- 
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tients who had received antimicrobial therapy; the 


associated with an increased risk of development of 
pneumococcus, beta-hemolytic streptococcus, Staphy- 


lococcus aureus and H. influenzae were the most com- 
mon etiologic agents when drugs were not adminis- 
tered 


Of 78 patients who received chemotherapy after 
entry to the hospital a superinfection developed in 11 
per cent during the course of treatment. 

Despite the fact that the patients described in this 
paper are a somewhat selected group and represent 
only a fraction of cases of measles treated by physi- 
cians at home, the data presented strongly suggest 
that antimicrobial agents do not prevent the devel- 
opment of serious bacterial infection during the 
course of rubeola and that their use may actually be 
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SODIUM DIATRIZOATE FOR INTRAVENOUS PYELOGRAPHY* 
A Report of 100 Cases 
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NEW BEDFORD, MASSACHUSETTS 


ond we ane in 

devising safer and better methods of urologic 
examination. The opportunity was presented to us 
a short time ago to use sodium diatrizoatetf as a 
new radiopaque contrast medium for intravenous 
pyelography. The substance had previously been 
used by Moore and Mayer' with good results, and it 
was considered for trial in this hospital. Martineau, 
Forsythe and Soderberg’ had likewise reported 100 
cases, with significantly better films. 

Accordingly, we collected 100 cases, which are 
presented in this paper. Our results are considered 
to show a significant improvement in film contrast 
with a minimum percentage of reactions. 

The 100 patients ranged in age from one and a 
half to ninety-two years, 70 being males and 30 
females. The contrast medium was given intra- 
venously in all cases except 1, in which an intramus- 
cular injection of 30 cc. was given to a one-and-a- 
half-year-old child. In the other four children 15 
to 30 cc. was injected intravenously. In all other 
cases the full 30-cc. dose was given intravenously. 


American Urdlopeal /Amoclation and the New Roentgen, Ray 
the of and St. Luke’s Hospital. 
tUrologist-in-chief, St. Luke 
tUrologist, St. 


| July University Scheel of Modicine, Besten; 
in-chief, St. 


TRadiologist- 
\|Associate roentgenologist, St 
*°Resident surgeon in urology, St. 


All films were examined by the team of urologists 
and roentgenologists in our group. 

The qualitative results of the films obtained are 
listed in Table 1. For the purpose of this report the 


Quality of Excretory Pyelograms in 100 Cases. 


Poor 
Resutt 


Taste |. 


Thus, the diagnostic procedure resulted in 78 
(78 per cent) with excellent or good results. 
total number of films that could be used 
nostic purposes was 89 (89 per cent) ; of 11 
were not useful for diagnostic purposes 8 had 


86.93. 1944, 
5 
treatment of bacterial con cil and 
during dy or their irequency, type and predis- 
cases were divided into three age groups. 
NO. OF NO. OP NO. OP NO. OF NO. OF 
CASES CASES CASES CASES CASES 
1% to 16 2 2 1 — 5 
16 to 50 8 22 2 - 32 
50 to 92 5 39 8 11 63 
Totals “15 “63 100 
films 
diag- 
that 
been 
poorly prepared. There were 2 patients whose mo- 
tion during the taking of the film disturbed the pic- 
ture, and there was 1 patient with a high nonpro- 
tein nitrogen. 
Of particular interest is the intramuscular injec- 
| tion of 30 cc. of sodium diatrizoate, complemented 
with hyaluronidase, in a one-and-a-half-year-old 
ee child. The substance was rapidly excreted in ten 
minutes, and there was good contrast and filling in 


684 


the twenty-minute film. This intramuscular injec- 
tion was well tolerated, and the quality of the film 
was excellent. Figure 1 demonstrates this contrast, 
which allowed a diagnosis of crossed renal dystopia. 
Figure 2 is a representative excretory urogram in 
an adult. 

It is our impression that the increase in contrast 
in the films and the increase in the rate of excre- 


Ficure 1. Satvamensaten Pyelogram, Taken with Sodium 
Diatrizoate, in a Child with Crossed Renal Dystopia. 


tion of this new radiopaque medium improved the 
diagnostic character of the excretory pyelograms. 

Table 2 lists the side effects observed. A total of 
20 patients had mild to transient, and 2 had moder- 
ately severe side effects. One of the latter was a 
woman with a previous history of asthma and hypo- 
thyroid disease. After severe nausea and vomiting 
developed the injection had to be temporarily 
stopped. However, the symptoms subsided, and she 
was given the full 30-cc. injection. A mild venous 
cramp also occurred. The other moderately severe 
reaction developed in a forty-eight-year-old woman, 
who had a venous cramp after the injection had been 
completed. She continued to have some pain in the 
shoulder until the following day. 

There were no side effects in the children under 
sixteen years of age. The mild and transient side 
effects in those from sixteen to fifty years old were 
all single, whereas in the older age group there were 
13 patients with a total of 20 reactions. All of these 
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were mild and transient, and the full 30-cc. injection 
was given. In 2 patients the blood pressure fell from 
130 systolic, 75 diastolic, to 110 systolic, 60 diastolic, 
and from 190 systolic, 120 diastolic, to 180 systolic, 
100 diastolic. There was 1 increase in blood pressure 
that we believed to be due to the patient’s apprehen- 


sion. 

Of this total group of 100 patients there was pre- 
vious history of allergy in 5, 3 of whom had no re- 
action. In the others 1 case was mild, and the other 


with a history of allergy and hypothyroid disease 
Discussion 


The material used for injection was 30 cc. of a 
50 per cent solution of the medium, which is a so- 


Ficure 2. Typical Intravenous Pyelogram, Taken with So- 
m Diatrizoate, in an Adult. 


dium salt of an organic compound containing about 
60 per cent iodine. According to Moore and Mayer’ 
most of the drug is eliminated within two hours of 
intravenous injection, and 90 per cent is excreted in 
the urine within twenty-four hours in the unchanged 
form. The optimal time for the rate of injection of 
the 30 cc., with the fewest side effects, is three 
minutes. 

Moore and Mayer’ reported excellent or good 
films in 92.9 per cent of 210 unselected patients. 
Ninety-seven per cent of their films were diagnostic. 


| 
4 
ee 
soi 
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A total of 86.7 per cent of their patients had no side 
effects whatsoever. Our results were not quite so 


Taare 2. Side Effects.* 
Reactions oF oF Totats 
16-50 Yr 50-92 Yr 
or oF 
None 24 a9 78 
Mild & transient: 
Sensation of warmth 3 7 
Nausea & vomiting 4 6 
Shortness of breath 2 
Venous cramp 2 
Choking sensation 1 
Decrease in body temperature 1 
Dizziness 1 
Flushing of skin 1 
Total reactions “20 
No. of patients 7 13 20 
Severe: 
Venous cramp 1 
sensation 1 2 
Total patients “32 “63 100 


*No side effects in 5 patients under 16 yr. 
striking. Perhaps this is because our films were 
read and rated independently by radiologists with the 
caution usually accorded a new and untried prepa- 
ration. Not only the excretion and contrast of 
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the dye but also the preparation of the patient and 
the technic and quality of the films taken by the sev- 
eral technicians were considered. Thus, films that 
showed excellent excretion and contrast frequently 
received a lower grade because of less than perfect 
preparation or film technic. Considering these fac- 
tors, it may be fairly concluded that our experi- 
ence with the medium under consideration confirms 
the observations of the previous investigators’? that 
this new substance affords a useful advance in ex- 


cretory urography. 
CONCLUSION 


It is our impression that sodium diatrizoate, a 
new radiopaque contrast medium for excretory pye- 
lography, gives an improved contrast in the films 
and with the increased rate of excretion has en- 
hanced diagnostic ures. In a_ preliminary 
series of 100 cases the rate of reactions (20 per cent 
mild to 2 per cent severe) was much lower than that 
with other radiopaque contrast mediums that we 
have used. 
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SURGICAL LESIONS OF DIABETIC FEET 
Committee oN Diapetes, Massacnusetts Mepicat Socitrety* 


BOSTON 


STUDY of the frequency and the cost, both 
financial and in terms of future disability, re- 


A 


the Massachusetts Medical Society proposed in 1953 
that certain hospitals in Boston equipped with a 
resident staff assess the frequency of these cases by 


lesions of the feet. Co-operating hospitals and clin- 
ics included the New England Deaconess, Massachu- 
setts Memorial, Peter Bent Brigham, Boston City, 
Massachusetts General, Beth Israel, Cambridge City, 
Burbank (Fitchburg) and the New England Baptist 
hospitals. In the first six months 264 patients, and 
in the second six months 238 patients were studied. 


Ace anp Sex 


Of the total of 502 patients studied 210 were 
males, and 292 were females, ranging from childhood 
to old age (Table 1). Although 3 patients were un- 
der twenty and 18 under forty years of age, 299 
were between sixty and seventy years and 22 between 
eighty and ninety years of age. 


8393-3): new improved . 4 Presented at 
the third annual Rhode Island Hospital Research Day, Providence, 
Nov. 10, 1954. 
we surgical lesions Of the feet in Ic 
patients was undertaken in the hope that the in- 
formation thus obtained might stimulate interest in 
and implement measures to prevent these lesions or 
recording 1 c patients actually in the hospi- 
.. tal wards and seen by surgeons because of surgical 
*Howard F. Root, M.D., chairman, with the co-operation of Samuel 
B. Beaser, M:D.. Chilton Crane, M.D., Charles Finnerty, ; 
Hermanson, M.D. Alphonse C. Kallan, M.D. — 
M.D., Arnold S. Reiman, “Robinson, 
Runyon, M.D., and Richard Stanton, M.D. 


Duration oF Diapetes 


Forty-two patients (8 per cent) were not aware 
of the existence of diabetes before the foot lesions 
appeared, or else the duration was estimated at less 
thar six months (Table 2). In 89 cases the diabetes 
had existed for six months to five years, and 190 pa- 
tients had had the disease for five to fourteen years. 
One hundred and fifty-three patients had had 
diabetes for fifteen to thirty years. 


PATHOLOGY 
The cases were classified according to primary and 
major etiologic factors consisting of arterial insuf- 


Taste 1. Ages of 502 Diabetic Patients. 
Ace No. or 
Patients 

yr. 

Under 20 3 

20-39 18 

40-59 160 

60-79 299 

80-90 22 
Total “502 


ficiency, infection, neuropathy or a combination of 
two or more such causes. Absence of dorsalis-pedis 
pulsations was noted in the feet with the lesions in 
225 cases, with absence of pulsation in the popliteal 
less frequent and absent femoral pulsation in rela- 
tively few gravely ill patients with gangrene. A his- 
tory of intermittent claudication for months or even 
years, in combination with the characteristic cold 
foot cyanotic on dependency and becoming cadaveric 
in appearance when raised at an angle of 45°, with 
venous filling time delayed beyond twenty seconds, 
all contributed to the diagnosis of arterial insuf- 
ficiency. Patients with neuropathy almost always 
had open areas of infection in the toes or over a 
joint, occasionally with osteomyelitis. The charac- 
teristic feature in this group was the presence of 
adequate pulsations or at least good collateral cir- 
culation so that impaired blood supply was not a 
major factor. However, the patients manifested a 
lack of pain sensation and had usually walked on 
an open lesion with local dressings for periods of 
weeks or months. Absence of sensation, as judged by 
lack of normal response to pin prick or tuning fork, 
often with absence of knee reflexes, contributed to 
the diagnosis of neuropathy. In patients classified 
as having primarily infection the most characteristic 
lesion was infection arising in a corn or callus, which 
had often extended into bone or joint because of long 
neglect. In addition to this group were patients 
who had sustained slight trauma from heat, acci- 
dents, pressure or chemical burns followed by infec- 
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tion. In these patients good circulation, as judged 
by the presence of pulsations or lack of evidence of 
poor blood supply, was present. Actually 98 cases 
were not classified with acceptable certainty, leaving 
a total of 404, of which 48 per cent were classified 
as due to arterial insufficiency, with gangrene in 187 
cases. Of this group, 200 patients, or a quarter, had 
infection in addition to arterial insufficiency, and 
another quarter had neuropathy. 

Thirty-three patients, or about 6.6 per cent of the 
total series, died. However, these 33 deaths oc- 
curred among 332 operations, giving a surgical mor- 
tality of 10 per cent. The causes of death were cor- 
onary occlusion in 5 cases, pulmonary embolism in 
6, congestive heart failure in 6 and atrial fibrillation 
in 1, cerebrovascular accident in 2, infection and 
toxemia in 3, renal failure and uremia in 3 and, 
finally, none specified in 7. Of 10 cases post-mortem 
examinations revealed 


aortitis and cirrhosis of the liver, with esophageal 
varices, in 1. 


Among the 502 patients lesions limited to the toes 
occurred in 187 (Table 3). Lesions involving the 
toes as well as the forefoot, the sole or the heel oc- 


Taste 2. Duration of Diabetes. 


Duration 


Under 6 mo. (or found on admission) 
6 mo. to 5 yr. 
5 to 14 yr. 
15 to 30 yr. 
Over 30 yr. 
Unknown 
Total 


curred in 174 patients, and the legs were involved in 
127. Thirteen cases were not classified according to 
location. 

In about a third of the series (170 patients) no 
amputations or surgical procedure was necessary. In 
81 cases amputations above the ankle were done. The 
remainder consisted of amputation of the toes, with 
or without incisions for drainage of infection in the 
feet. Sympathectomies were performed in 20 pa- 
tients. 


Hosprrat Stay 


The average hospital stay for the entire series was 
twenty-six-and-six-tenths days. The hospital stay 
averaged only fourteen-and-two-tenths days for pa- 
tients who required no operation and thirty-three- 
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a 6 myocardial infarction in 3, pulmonary embolism in 3, 
bronchial pneumonia in 1, pyelonephritis and sep- 
ticemia in 1 each and localized peritonitis, syphilitic 
Location OF LESION 
No. or 
Caszs 
42 
89 
190 
153 
8 
20 
502 
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and-nine-tenths days for patients with operations 


above the ankle. 

The period of treatment before hospital admission 
was important primarily because of its character and 
secondly because of its duration. The prior treatment 
had been given on an ambulatory basis in doctors’ 
offices or in outpatient clinics. In 79 cases previous 
treatment was not described in detail. However, local 
treatment had consisted of hot soaks, sometimes with 
magnesium sulfate, the use of various kinds of oint- 
ment, liniment, salves, lanolin and also much more 
potentially dangerous substances such as iodine, Ly- 
sol, hot Lysol soaks, sulfur napthol and Zonite. 

The average hospital stay is reduced by the fact 
that a good many patients died during the first few 
days after operation. If these patients with short 
hospital stays are omitted the average hospital stay 
exceeds thirty days. Actually, 90 patients were in the 
hospital for sixty to a hundred days. A similar pic- 
ture existed in the matter of treatment before hospital 
admission: although the average period of such treat- 
ment was only twenty-four days, the number of pa- 
tients who had had a lesion less than ten days was 
extremely low. The number of patients who had had 
a lesion for a month or two before entering the hos- 


pital was large. 
Diasetic TREATMENT 
Insulin was being used on admission to the hospital 
by 391 patients, of whom 85 were 4 to 15 units, 
214 from 16 to 40 units, and 90 from 42 to 94 units 


Tasie 3. Location of Lesions. 


Toes & Foreroor, Leos UNcLassirizp 
OR 


Tors 
NO. OF 
CASES 
188 


a day (Table 4). Four patients were taking between 
100 and 120 units. The character of diabetic con- 
trol was an outstanding feature. Although nearly 80 
per cent of the patients had been taking insulin its 
use had been intermittent and without sufficient 
medical supervision in many cases, and as a result 
effective control of the diabetes (as evidenced by 
freedom from glycosuria, hyperglycemia and clinical 
symptoms) had not been obtained. 

At discharge there were only 42 patients not re- 
quiring insulin. It should be emphasized that free- 
dom from glycosuria without the use of insulin may 
indicate that the diabetes is mild but may not guaran- 
tee normal resistance to infection or freedom from 
progressive, occlusive vascular disease. 


Dirt 


Overeating and excessive weight are predominant 
features in the past history of diabetic patients with 
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foot lesions. ‘The weights of 290 patients had ranged 
from 180 to 309 pounds. Table 5 gives the maximum 
weights. 


Financiat Cost 


In most Boston hospitals the daily cost for treat- 
ment of patients in the hospital is approximately $24. 
This includes the cost not merely of board, room and 
nursing but also of x-ray study, electrocardiograms, 


Taste 4. Insulin Dosage. 


No. or 
Cases 


aged nearly thirty days, and for the period after hos- 
pital discharge, which in a considerable number of 
patients suffering major surgery might be a month to 
an indefinite loss of economic productivity, the cost 
for these 500 patients can be estimated at $500,000 
without any allowance whatever for professional 


services by physicians or surgeons. 
Discussion 
Earlier diagnosis of diabetes and earlier instruc- 
tion of the elderly diabetic patient in the care of the 


AMOUNT OP No. or AMOUNT OF No. or 
INSULIN ON PaTiENTs INSULIN ON PATIENTS 
ADMISSION DiscHarce 
units units 
None 95 None 42 
4-15 85 4-15 65 
16-40 214 16-40 208 
42-94 99 42-88 115 
100-200 4 90-126 9 
Unknown 14 Unknown 
(Dead patients) 9 
all laboratory work and blood transfusions. Since 
these 502 patients averaged twenty-six days in the 
hospital wards, the cost for this hospital admission 
pital, 60 consecutive patients had an average daily 
charge of $15.50 for board and room, making a total 
of $31,592 for hospital service. Extra charges in the 
same period amounted to $15,877. The average cost 
a per day for these 60 diabetic patients with surgical 
00 _ foot lesions was $24.15. If some allowance is made 
ee for the period before hospital admission, which aver- 
- NO. OF NO. OF NO. OF 
antes Taste 5. Maximum Weights of 502 Patients. 
174 127 13 
Ib. 
Less than 150 52 
150-179 98 
180-229 196 
230-309 4 
Unknown 72 
- 


feet is urgently needed. Diabetes that is apparently 
mild may be accompanied by progressive occlusive 
vascular disease in the older patient, and within a 
period of months or years the patient with so-called 
mild disease may suffer slight trauma followed by 
infection and gangrene. The fact that 50 per cent 
of the patients in this series had already had such 
severe peripheral arteriosclerosis that the dorsalis- 
pedis pulsations were absent indicates not only that 
the present condition is serious but also that the 
present hospital experience will be followed by hos- 
pital stays in the next few years. The complete igno- 
rance of many diabetic patients of both their diabetes 
and the nature of diabetic control and the impor- 
tance not merely of the use of insulin but also of fre- 
quent medical observation and finally the early care 
of mild lesions of the feet is still a problem. This 
situation calls for a concerted effort by the medical 
profession together with such community agencies 
as the Diabetes Committee of the United Com- 
munity Services of Boston, visiting nurses’ associ- 
ations and public-health agencies to reach the dia- 
betic public with information that they will use. The 
following five simple points could be presented to all 
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diabetic patients, especially those over forty years of 
age, and to their families: 


1. Do not walk on a sore foot. 

2. Beware of the painless diabetic foot. 

3. Use no heaters, drugs or chemicals without a 
doctor’s order. 

4. Procrastination steals the diabetic leg. 

5. Control the —— with diet and insulin. 


MEDICAL PROGRESS 


STATISTICAL METHODS IN MEDICINE (Concluded) 
Brian MacManon, M.D., Px.D.* 


BROOKLYN, NEW YORK 


AnaLysis OF ResuLts 
Measurement 


Sufficient reference has already been made to the 
importance of ensuring that any two compared meas- 
urements are made on individuals or groups that are 
meaningfully comparable. It must further be ensured 
that the measurements themselves are derived in 
comparable ways— in other words, in such ways 
that any differences reflect real differences between 
the things measured and not merely differences in 
the technics of measurement. For many objective 
measurements there is no great difficulty on this 
score, sex, age, temperature and the presence or 
absence of specific disease, for instance, being usually 
determinable with little error. However, for many 
objective characteristics greater difficulty may be en- 
countered. The importance of “blind” assessment of 


of environmental medicine Cie 


of New York, College of Medicine 


* Associate 
State U 


is debatable was mentioned in the first section of this 


notices in the Journal of the American Medical Asso- 
ciation, The author recognized these criteria as being 
only partially successful in measuring distinction, but 
an even more important question is whether the 
criteria are applied equally at all ages. Is it not pos- 
sible that, for a given standard of achievement, a 
physician dying at the height of his career will draw 
a more “di ’ obituary than one who has 
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was continued too long in this group. Unwarranted 
faith in the use of antibiotics or antiseptics in the 
face of serious deficiency in the blood supply is a 
serious hazard. This type of management should be 
discontinued in the presence of active or extending 
infection, ulcerations on weight-bearing points, 
ulcerations over joints that may extend into joints; 
infected corns or calluses that are deep and any in- 
fection in a foot with arteriosclerotic deficiency of 
blood supply. 
The Commer indi onde 
records of the patients, and to Dr. Herbert L. Lombard and 
with the of the results, 
similar considerations apply to all statistical data. A 
good example of the necessary technics is Yerushal- 
my’s** comparative study of different film sizes and 
other variables in mass radiography. Many of the 
difficulties encountered in the measurement of sick- 
ness, recovery and health have been described by 
Stocks.** The difficulties are not always obvious. 
study,*’ the author com- 
of distinguished and undis- 
can physicians, the criteria of dis- 
tinction being the placing and length of obit 


“ tions above and below it — 
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lived in retirement for twenty years and whose con- 
temporaries have him? 

The greatest difficulty comes when one attempts 
to measure characteristics that are dependent on the 
subjective interpretation of the patient or the ob- 
server, such as whether the patient feels better, worse 
or the same, whether or not he had a happy child- 
hood or whether the observer thinks the patient is 
more or less icteric. Use can be made of such senti- 
ments, but, in a comparison of two groups in these 


If that is so, the study may as well be abandoned, 
and some other approach 

In this context the difficulties involved in the use 
of vital statistics for large areas may be noted. It 
should always be borne in mind that i 
national data do not indicate the frequency of events 
but the frequency with which such events are re- 
ported to the authorities. It is reasonable at least to 
ask, for instance, whether the recorded lower inci- 
dence of congenital malformations in Negroes com- 
pared with whites results from lower susceptibility 
or from lower reporting rates, and whether the excess 
of female births recorded in the Virgin Islands re- 
sults from higher reporting rates for females in a 
matriarchal society. The sources of confusion in 
comparison of data from different countries are even 
more numerous. Dedrick** notes the difficulty in 
obtaining uniform definitions for such simple words 
as “marriage” and “household” during design of the 
proposed 1950 Census of the Americas, and numerous 
examples of spurious differences in disease incidence 
are given by Hill.*® 
Analysis 


Description. Methods of describing a series of 
measurements on a group of individuals differ ac- 
cording to whether the variable measured is “con- 
tinuous” or “discontinuous.” A continuous variable 
is one that is manifested to any degree within a given 
range. These variables are sometimes spoken of as 
quantitative or representative, and their method of 


and fondness for ice cream are of 
are most frequently described in 

arithmetic mean—the sum of 
measurements divided by the number 

in the group. Other values descriptive 
continuous variables are the median — 

that observation that has equal 
and 
measurement at which fall the 

observations. A frequency curve is 

points of increased frequency. 
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Discontinuous variables, on the other hand, are of 
the all-or-nothing variety. A patient is, usually at 
least, dead or not dead, male or female, has cancer 
or has not and so on. Alternative terms are qualita- 
tive or taxonomic variables, and their analysis is 
spoken of as the statistics of attributes. These vari- 
ables are measured in the group by expression of the 
number of individuals in the group who exhibit the 
particular state as a proportion of the total popula- 
tion of the group. 

It will be at once apparent that continuous vari- 
ables may, by arbitrary classification, be transformed 
into discontinuous ones. For example, a series of 
individuals from birth to seventy years of age may 
be described by the percentages of the group falling 
into each of the age groups zero to nine, ten to nine- 
teen and so forth. In practice both the mean and the 


since it gives no indication of the “scatter” of in- 
ual values around it. A common practice is to 
i “range” of the caries, ~~ thas &, the 
] 


tory description of a series of values only if the di 

tribution of the values is “normal.” One of the im- 
portant characteristics of a normal distribution is 
that the curve describing it is symmetric on either 
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that the person whose subjective judgment is in- 
volved, either patient or observer, be unaware to 
which of the two groups the patient belongs. It may 
percentage distribution should be used in the descrip- 
tion of a series of continuous variables. The mean is 
a useful summarizing index, but it may be unduly 
influenced by a small number of very large or very 
small observations. Two series of quite different dis- 
tribution may have closely similar means. 
Description of variability. For discontinuous vari- 
ables there is no problem in the description of vari- 
ability. The only possible alternatives are that the 
attribute is present or absent in each individual, and 
in any series all the individual variation is summed 
up in the statement that so many per cent had the 
attribute and so many per cent had not. 
For continuous variables, however, the mean is 
. a starting - in the description of the series, 
factory since it gives only the range including the 
rare and bizarre values. Of greater interest is the 
extent of the variation that is commonly seen. The 
statistical description of this variation is by the 
“standard deviation” of the mean, which is “the 
square root of the arithmetic average of the squares 
of the differences between the [individual] observa- 
tions and their mean.”*® It is usually denoted by a 
+ sign after the statement of the mean. The vari- 
ability within the series may then be rapidly assessed 
analysis as the statistics of measurement. Age, height, by the consideration that two thirds of the observa- 
blood of politi bell tions may be expected to lie within one standard 
deviation (plus or minus) of the mean, and 95 per 
cent within two standard deviations. 
The mean and standard deviation form a satisfac- 
the distribution of a series of patients in duration of 
pregnancy as measured from the last menstrual 
period is not normal, since there are more preg- 
nancies with gestations shorter than the mean of 


forty weeks than there are with gestations greater 
than forty weeks.*° Wootton, King and Smith*’ 
point out that many of the curves of distribution of 
biochemical values in healthy subjects are asym- 
metric and that, although the specification of varia- 
tion in such values is of great clinical interest, the 
mean and standard deviation are unsuitable for the 
purpose. They describe a method of specifying such 
variation by assigning four levels for each biochem- 
ical test, the outer limits enclosing 98 per cent, and 
the inner limits 80 per cent, of the tested individuals. 
A value lying outside the outer limits is considered 
as probably abnormal. This method is useful in the 
circumstances, but it is cumbersome and not intended 
to replace the simpler standard deviation where this 
is appropriate. 

Statistical significance. Much of statistical method- 
ology is concerned with so-called tests of significance 
— that is, tests devised to determine the probability 
that the differences between compared observations 
are “real” and not the result of “chance.” The con- 
cept of universal causation is now generally 
and it is recognized that, although the word “chance” 
occupies a useful place in popular parlance, there 
is in fact no such thing. However, for the present 
purpose, chance may be defined as the action of 
multiple, minor and independent factors acting with- 
out apparent design. Knowledge of the types and 
degrees of variation associated with such factors de- 
rives from study of the variation observed in such 
experiments as coin tossing and drawing differently 
colored but otherwise identical objects from con- 
tainers. Tests of statistical significance are based on 
comparison of the differences noted in the experi- 
mental material with the differences that might be 
expected on the same numbers if the experiment had 
been of the coin-tossing type. For instance, in the 
comparison of the percentage death rates in two 
series, the hypothesis is set up that the two series are 
samples of the same wider population or universe. 
Under this so-called “null hypothesis,” the difference 
between the percentage death rates should be no 
greater than could be accounted for by chance varia- 
tion in the selection of the two samples. The differ- 
ence expected on the chance hypothesis is then com- 
pared with the observed difference. The result is 
expressed in the form of a statement that the differ- 
ence noted in the experimental material would have 
occurred on the average once in ten times in a coin- 
tossing experiment based on the same number of 
cases or, more briefly, that the probability that such 
a difference would have occurred by chance is one 
in ten or, more briefly still, p (probability) =0.1. 

If the probability that the difference between the 
two compared observations is due to chance is suffi- 
ciently remote the null hypothesis is discarded, and 
it is assumed that the two series are not in fact 
random samples of the same universe, but that they 
differ in some important respect. One commonly 
accepted standard of “statistical significance” is at 
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the level of p equal to or less than 0.05 — it is re- 
garded as dangerous to assume that a difference is 
real unless the probability of its being due to chance 
is 1 in 20 or smaller. This standard is a useful 
criterion, but its arbitrary nature should be remem- 
bered. As noted by Tippett‘? in this -connection, 
there is no rational probability level at which pos- 
sibility ceases and impossibility begins. The state- 
ment of the exact probability that the difference is 
due to chance is far preferable to the observation 
that a particular difference is or is not “significant.” 
For comparison of two means—percentages or pro- 
portions—the procedure outlined above involves the 
calculation of the standard error of the difference 
between the two compared measurements. For con- 
tinuous variables the standard error of the differ- 
ence between two means is dependent on the stand- 
ard deviations of the means and of the numbers of 
cases in each series. Similarly, the standard error of 
the difference between two ions is a function 
of the actual proportions and of the numbers of cases 
in the series. Formulas for the calcula- 
tion of these figures may be found in any elementary 
textbook of medical statistics. The observed differ- 
ence between the compared observations may then 
be divided by the standard error of the difference to 
obtain the “critical ratio.” A difference equal to its 
standard error (critical ratio=1) would occur on 
the average once in 3 times by chance. A difference 
twice its standard error (critical ratio=2) lies on 
the border of conventional significance, occurring on 
the average once in 20 times by chance. A critical 
ratio of three indicates a difference that might be 
expected to occur by chance only once in 370 times. 
The “t” test described by “Student,”**** and en- 
countered mostly in experimental work, may be used 
for the comparison of means when the number of 
observations is small. It involves only slight modifica- 
tion of the procedure described above, but is more 
accurate when the numbers of observations on which 
gives a full description of this test, with illustrations 
of its use on physiologic data. 
The chi-square (x*) test, developed by Pearson** 
involves a similar procedure. The test is used to 
compare two or more distributions. It may be used 
in the simple fourfold table in which each variable 
has only two groups, and also for situations in which 
there are multiple groupings — for instance, for com- 
paring the distributions, in groups of 1 G., of the 
hemoglobin values noted in two series of subjects. 
As before, the null hypothesis is set up that these two 
distributions are random samples of the same uni- 
verse. On this hypothesis the best estimate of the 
distribution of hemoglobin values within the theo- 
retical universe is obtained by combination of the 
estimates of the two compared series. This best esti- 
mate is then used to find the expected distribution 
for each of the two series. ,’ is the sum of the 
squared differences between observed and expected 
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values divided by the expected value in each cell. 
If the distributions are identical x*=0, and the 


to chance is read off from by 
the conjunction of the calculated y* and a value 
known as the degrees of freedom (“n”), which de- 

danas The tests described in the preceding 
section may be used to determine whether or not 
there is a significant association between two vari- 
ables or characteristics. They do not, however, tell 
anything about the extent of the association, since 
the significance of the differences depends not only 

the size of the difference but also on the numbers 


tion between two continuous variables. For instance, 
Putnam et al.** compared dietary intake of ascorbic 
acid with blood level. By grouping subjects accord- 
ing to mean daily intakes of 0.39 mg. or less and 
40 mg. or more, and according to blood levels of 
under 0.6 mg. per 100 cc. and 0.6 mg. per 100 cc. or 


tions that is removed by assumption of a linear rela- 
tion between the two correlated measurements. Its 
limits are from 0 to —1 for situations in which the 
correlation is inverse, and from 0 to +1 for positive 
correlations. When there is no correlation between 
the variables r=0 and when there is complete cor- 
relation — that is, a straight line could be fitted to 
all the points of observation — r=—1 or +1. Ex- 
amples of the use of the correlation coefficient may 
be found in the work of Putnam and his associates*® 
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on ascorbic acid intake, Karn et al.** on infant birth 
weight and survival in siblings and Stocks® on re- 
gional differences in cancer mortality. 

The standard error of a correlation coefficient can 
also be calculated, and a correlation is deemed sig- 
nificant if “r” is greater than twice its standard error. 
The latter can also be used for comparison of two 
correlation coefficients. It should be noted that the 
correlation coefficient does not accurately describe 
the completeness of associations that would be pic- 
torially represented by a curve or any form other 
than a t line. 

The life-table method. The ordinary life table 
as used in vital statistics and by insurance companies 
is a type of visual aid in the expression of age-specific 
death rates in a population. The observed death 
rates are applied at each age interval to a theoretical 
population starting at birth with 100,000 or 1,000,- 
000 members, to give the average number of the 
original population who would be expected to sur- 
vive to given ages if the death rates currently ob- 
served continued to operate for the duration of life 
of the members of the theoretical population. From 
these data average expectations of life can be cal- 
culated for persons of a given age, again on the as- 
sumption of the continuation of current death rates. 

The methodology of the life table can be applied 
to many studies of chronic disease. In such studies 
the “age” interval against which survival is measured 
may in fact be the chronologic age of the patients, 
as in studies of survival of children with congenital 
heart disease** or patients with diabetes.** On the 
other hand one may wish to date “age” from some 
occurrence other than birth — for instance, from the 
beginning of exposure to a toxic agent, or from the 
onset of a disease, as in Ipsen’s®* study of multiple 
sclerosis. Lastly, “age” may be dated from the time 
of receipt of treatment, and this procedure is par- 
ticularly valuable in assessing the results of therapy 
in neoplastic disease. To date, however, it has not 
been as widely used for this purpose as it merits. 

Similarly, for the alternatives of “death” or “con- 
tinued survival,” any other transformation of status, 
such as the onset of disease or the recurrence of mani- 
fest neoplasm, can be substituted. The table then 
becomes not a table of life but of life in a particular 
status — that is, disease free or recurrence free. 

The most important advantage in the use of the 
life-table method in the study of the natural history 
or therapeutics of chronic disease is that the fullest 
possible use is made of all the data collected. In ad- 
dition the results are expressed in a form that is 
readily comparable with other studies of the same 


the mean expectation of life — although this is sub- 
ject to the limitation that it gives no indication of 
variation in survival or death rates at different ages. 
Excellent and straightforward accounts of the tech- 
nics of the life-table method for use in chronic-disease 
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greater the difference between the two compared 

distributions, the greater x’. The probability that 

of cases involved. For instance, the difference be- 

tween a sex ratio (percentage of male births) of 

51.48 noted in postwar years and the prewar figure 

of 51.42 was highly significant, not because of the 

magnitude of the difference but because of the ex- 

tremely large number of births in the United States 

on which the figures were based.*® When there are 

only two or three percentages to be compared, as in 

these sex ratios, there is little difficulty in assessing 

the extent of the association, since one can compare 

them directly. If, however, one wished to compare 

the sex ratios in twenty separate years there would 

be more difficulty in seeing at a glance the extent of 

any association between sex ratio and year. Similar 

difficulties arise in the determination of the associa- 

takes appeared significantly more frequently in the 

group with high blood levels than those with low 

dietary intakes. They noted, however, that this pro- 

cedure gave no indication of the “firmness” of the 

association between the two variables. In such situa- 

tions the coefficient of correlation (“r”) is a useful 

index. Its rationale cannot be explained in the space 

now available, but several good descriptions are 

readily available.***' Briefly, the correlation coeffi- 

cient is a measure of the variability of the observa- 
problem, and, lastly, there is available a single sum- 
marizing index of the experience of the series — 
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studies have been given by Dorn®’ and Hill,*® and 
Stocks** gives a comprehensive account of the meth- 
od as used in the measurement of results of cancer 
therapy. Although not limited to discussion of this 
method of analysis articles of Densen,®® Fix and 
Neyman® and Harris et al.** should also be read by 
those interested in follow-up studies. 


interpretation 

Statistical analysis will assist in the interpretation 
of recorded data; unlike a supermarket calculator, it 
will not turn out an incontrovertible answer. Green- 
wood* gives an illustrative example. If, in a per- 
fectly designed and executed therapeutic trial, statis- 
tical analysis of the difference in mortality experi- 
enced by the test and comparison groups indicated 
that such a difference would occur by chance only 
once in an average of a billion such trials, and if the 
treatment had some rational basis, one would suspect 
that the treatment was primarily responsible for the 
noted difference in mortality. If, however, the treat- 
ment had consisted of sticking postage stamps on the 
patients’ bedsteads, unknown to the patients or at- 
tendants, the high degree of statistical significance 
would not influence one’s reluctance to believe in the 
efficacy of the treatment. 

In neglecting to take account of factors other than 
statistical significance errors of two kinds may arise: 
too great importance may be attached to statistical 
significance when it is present, or too little attention 
may be paid to observations that are not signifi- 
cant. Comments of Garrett® are inent to the 
first type of error, and the danger of the second has 
been stressed by Kennaway.®* Just as high degrees 


that is not significant is nevertheless a difference. 
It should be interpreted with great caution, but may 
form a basis for further study. 

The point made earlier regarding the desirabil- 
ity of giving the degree of significance is also relevant 
here, but statistical significance, even in high degree, 
should never be the sole criterion for the interpreta- 
tion of observations. Equal consideration must be 
given to such questions as whether there is any trend 
in the observations and, if so, how regular it is, and 
whether the observations are internally consistent — 
for example, do they hold for males and females 
separately or for any other subdivisions that can be 
made of the data? In addition there are the biologic 
considerations pertinent to the particular problem 
under study, to which the statistical considerations 
must be quite secondary. It is of little benefit to 
demonstrate the statistical existence of the biological- 
ly absurd. 
may be just as easily misled . . by an appearance 
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of ‘mathematical’ exactitude as by the simpler and 
more oldfashioned method of mishandling figures.” 

The valediction to this brief review is a plea that 
the practicing physician should not be deterred from 
the incorporation of statistical principles in his re- 
search studies by the apparent complexity of much 
of the statistical work published at present. There 
is little doubt that studies conducted without re- 
gard for elementary statistical principles suffer there- 
by, but this does not imply that the value of a study 
is in ion to the complexity of the statistical 
technics used. Many delicate and ingenious statisti- 
cal tests have been developed by workers in agricul- 
ture and experimental genetics. The philosophy un- 
derlying these tests is still the object of considerable 
statistical controversy,**’ but even if they are ac- 
cepted as valid for the purpose for which they were 
devised, one must have considerable hesitation in ap- 
plying them to the crude medical data that are pres- 
ently collected. It is true that, in physiology and 
the other experimental basic sciences, sound data 
that justify delicate statistical tests are not unusual, 
and familiarity with these tests is of service to work- 
ers in these fields. But the predominant, and ul- 
timately sole, concern of the clinician is the question 
of what actually happens to the patient, regardless 
of what might be expected to happen to lim on the 
basis of a priori reasoning or of experimental evi- 
dence. As Asher* points out, too many treatments 
are still advocated merely because there is a theoreti- 
cal reason why they should work, little attempt being 
made to find out whether they do work. 

It is in this final and crucial stage in the structure 
of medical knowledge that collected data are crude— 
even more so for studies of the natural history of 
disease than for therapeutics. Those who apply 
delicate and complex statistical tests to such data 
frequently overlook the basic defects and biases of 
the data in their concern with the analysis. What 
have in the past been lacking and what are now ur- 
gently required are well planned and carefully col- 
lected data on man in all his aspects relevant to the 
prevention, detection and alleviation of disease. In- 
terpretation of such data requires not detailed sta- 
tistical knowledge but detailed knowledge of all as- 
pects of the problem under investigation, a critical 
disposition, and acceptance and use of elementary 
statistical principles and technics. 
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TREATMENT OF HERPES ZOSTER WITH 
ACTH* 


Davi H. Apretman, M.D.+ 


BROOKLYN, NEW YORK 


lowed by spontaneous recovery. However, it 
may have serious complications when it occurs in 
elderly patients or when it involves the eye. There 
is no specific treatment. It is in older patients with 
extensive involvement, and in those with herpes 
zoster ophthalmicus, that innumerable remedies have 
been tried, with no relief of the excruciating pain in 
the acute stage of the disease and no prevention of 
serious complications and sequelae. For this reason, 
it seemed worth while to report on the successful 
treatment of herpes zoster with ACTH in 4 such 
patients. Other favorable reports on this form of 
treatment have recently appeared in the literature. 
Nickel’ administered 15 mg. of ACTH intra- 
muscularly every six hours for four or five days to 
18 patients with herpes zoster. Relief of pain was 
usually noted after the fourth or fifth injection and 
*From the Department of Medicine, Jewish Hospital for Chronic 
1Pivisien in-charge Metabolic Clinic, and adjunct in medicine, 
Jewish Hospital for Chronic, Discoses; in medicine and asso- 


tered topically and systemically. He injected 25 mg. 
of ACTH intramuscularly every six hours for five 


days. In all 3 patients the eye lesions improved 
dramatically within forty-eight hours. Steffensen* 


given by intramuscular injection, 25 mg. 3 times a day for 
the Ist 2 days and 12.5 mg. 3 times a day for the 3d and 
= Dramatic relief occurred within 24 to 36 hours. 


year-old woman 
ing pain due to thoracic herpes zoster. Treatment with 
vitamin By», thiamine, proteolytic chlortetracycline 
had failed to give relief. She had had dia- 


analgesics 
betes for 10 years that was well controlled with a dietary 
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P| was complete and permanent in every case after five 
days of treatment. Weinstein and Lamas’ reported 
excellent therapeutic results with the intravenous 

Mala ¢ instillation of ACTH in 25 cases. Poulin’ cited 3 
il S cases of herpes zoster ophthalmicus in which ocular 
complications had developed during penicillin treat- 
ment and had failed to respond to cortisone adminis- 
was equally enthusiastic. 
Case Reports 

Case 1. A 70-year-old woman was admitted to the hos- 
pital on July 17, 1952, because of uncontrollable pain and 
increasing debility due to herpes zoster ophthalmicus. De- 
spite the usual remedies her condition had become com- 
plicated by a severe uveitis and conjunctivitis. ACTH was 
rapidly, There were no sequelae of corneal or intraocular 
complications; vision was not affected. 

In this case ACTH appeared to accomplish in one 
day what ordinarily might have taken several weeks 
under conservative treatment. Too often this disease 
produces permanent damage to the various structures 
of the eye. Treatment to date has been disappoint- 
ing. When ACTH became available it was turned 
to in desperation, and the results have been ex- 
tremely gratifying. 
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intake of 1500 calories and 15 units of zinc in- 
sulin daily. On admission the fasting blood sugar was 116 
mg., and the blood urea nitrogen 14.2 mg. per 100 cc. The 
pain had been present for 10 days, and the rash had ap- 
peared over the left lower axilla 4 days before admission; 
the lesions were in the vesicular stage. The diet of 1500 
calories was continued, and crystalline zinc insulin adminis- 
tered in doses determined by the amount of su found 
in fractional sam of urine; 20 mg. of A was in- 
jected intram ly every 8 hours or 3 days. The pain 
was relieved after 18 hours, and at the end of the 2d day 
the patient no longer com —s of pain. Treatment was 
discontinued at the when the herpetic 
rash was dryer and paler, a4. of danger of —— 
fying the diabetes with continued steroid therapy. 

from 115 to 145 mg. per 100 cc., and the fractional speci- 
mens of urine never showed more than 0.25 per cent of 
sugar; acetone did not appear in the urine at any time. 


Because of the gluconeogenic effect of ACTH dia- 
betes becomes temporarily intensified, and potential 
diabetes becomes overt; the insulin requirement of 
the patient becomes greater. One should be aware 


of this effect when considering giving the drug to 
diabetic persons. In this patient, as in others, the 
diabetes was easily controlled when the increased de- 
mand for insulin was met with the use of a short-act- 
ing insulin as dictated by the color reactions for sugar 
in fractional urine determinations. The short course 
of therapy necessary for relief further decreases the 
possibility of dangerous intensification of the diabetes. 
Case 3. A 70-year-old man with chronic atrial fibrilla- 
tion due to arteriosclerotic heart disease and long-standing 
h had suffered bouts of congestive heart failure 
twice in the previous year. These episodes of moderate 
decompensation had quickly to = 
salt restriction and mercurial diuretics; he had been 
of any symptoms of failure for 5 months. Herpes Som 
appeared over the right lower thoracic cage at a time when 
he had not required any mercurial diuretics for 5 months, 
was restricting salt moderately and was taking 1 tablet of 
0.25 mg. of a cardiac glycoside daily. The rash had been 
nt for 9 days, and local applications of calamine, daily 
injections of 1000 microgm. of vitamin By, local x-ray 
therapy, a proteolytic enzyme and oxytetracycline had not 
relieved the persistent, intense pain and increasing a Nex 
tion and weakness due to the inability to rest; 40 mg. of 
ACTH in a gelatin vehicle (to retard absorption of the 
drug and thus to prolong its action) was given daily by 
intramuscular injection for 5 days. During this therapy 
with ACTH the cardiac glycoside was continued in doses 
of 0.5 mg. daily by mouth, salt was rigidly restricted to 
less than 300 me. daily, and 2 cc. of meralluride was given 
intramuscularly on the 2d and 4th days. Relief of pain was 
noticed by the end of 36 hours and was a a the 
end of 3 days. heed end n did not progress, and 
was no evidence of infection. The patient aid 
not manifest any degree of heart failure. 


One should proceed more cautiously in patients 
with hypertension and cardiac disease. However, 
since ACTH therapy can usually be successfully con- 
cluded in three or four days, such clinical states as 
hypertension, atrial fibrillation and mild to moderate 
congestive heart failure are not absolute contraindica- 
tions to the use of the hormone, particularly if scru- 
pulous attention is accorded the hypertension or 
cardiac disease during the therapy. 

Case 4. A 50-year-old woman was admitted to the hos- 
pital on May 16, 1952, for treatment of herpes zoster of 
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At the time of the present ad- 
x-ray examination ull, 


was negative for Bence-Jones protein on 8 occasions. The 


thigh there 

of ACTH was administered intravenously in ce. 
slucose in distilled water daily for 5 days, with good 
lief of the pain. 


Case 5. A 74- was admitted 
had become ill in F 


on March 10, 1954. He 
zoster of the right arm, chest 


man was to the hospital 

with 
extensive herpes zoster " back. 
Although the lesions healed slowly, he gave a history of 


cog! All modalities of therapy for zoster, includ- 

a proteolytic enzyme, multiple tions, 
daily intramuscular injections of 1000 microgm. of vitamin 
Biz, cobra venom, x-ray therapy and had 
been tried, with no relief of the pain. e was known to 
have had h ypertension for 15 years; the pressure on 


admission was ee 230/110. An electrocardiogram revealed dif- 
fuse myocardial changes and right-bundle-branch He 
was admitted to the hospital for treatment with ACTH and 
for careful observation of any untoward effect of the steroid 
on his cardiovascular system. He was given 20 —_ 

venously in 500 cc. of glucose in distilled water daily for 
and 25 mg. in similar 2 more 
ere was no im nt in Pons ode e postherpetic 
The blood 


neuralgia. 


The failure in this patient is consistent with the 
experience of Nickel,’ who also reported that ACTH 
did not prove valuable in postherpetic neuralgia. The 
hypertension and cardiac disease did not prevent the 
use of ACTH. There were no untoward effects from 
this short period of therapy with careful salt restric- 
tion. 


Resutts Or TREATMENT 

Dramatic relief of pain occurred within twenty- 
four to thirty-six hours in 4 of the 5 subjects treated. 
The patient with postherpetic neuralgia failed to 
respond to therapy. The skin eruption did not pro- 
gress in any case, nor was there any evidence of sec- 
ondary infection. The course of healing of the super- 
ficial lesions continued in the usual manner, re- 
quiring one to three weeks. The uveitis and con- 
junctivitis that characterized the ophthalmic form 
of herpes zoster cleared rapidly. No complications 
or sequelae were observed. None of the usual signs 
of undesirable metabolic or physiologic disturbances, 
such as gain in weight, increased glycosuria, alkalosis 
(as measured by the carbon dioxide content of the 
blood) and hypopotassemia (as seen in the electro- 
cardiogram), were present. 


Discussion 


It appears that a brief course of ACTH therapy 
is useful in the treatment of severe and extensive 
herpes zoster that has failed to respond to a variety 


the left lumbar and sciatic area. In 1950 a bi of a 
calcium, phosphorus and sedimentation rate were normal. 
Except for a herpetic eruption on the left buttock, hip and 
g. 
of 
re- 
. constant intractable | in the involved area since | 
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of agents. ACTH therapy shortens the acute phase, 
diminishes the intense pain and reduces the fre- 
quency of complications. The course of the patho- 
logic sony on the skin is unaltered, however. 
ACTH has not proved valuable in postherpetic 
neuralgia.’ The hormone may be given by intramus- 
cular injection, usually 25 mg. every four hours, by 
one or two intramuscular injections each day of 40 
mg. in a gelatin vehicle, which retards ae 
and prolongs the action of the drug, or by the daily 
intravenous administration of 25 mg. in 500 cc . of 


tration there is no absolute contraindication to its use. 
One should proceed cautiously in patients with such 
clinical states as hypertension, cardiac disease, dia- 
betes and ulcer. The last is probably a contraindica- 


watched carefully during treatment. 
if signs of intolerance develop, the drug should im- 
mediately be discontinued. Attempts should be made 
to obtain maximal suppression of the disease with 
the least possible amount of hormone. 

ConcLUsSIONS 


A brief course of ACTH therapy is useful in 
herpes zoster. It should be reserved for patients in 
the older age group, those with herpes zoster ophthal- 
micus and those failing to respond to the conven- 
tional method. 
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TORSION OF THE SPERMATIC CORD 
IN THE NEWBORN INFANT* 


Lutuer A. Lonotno, M.D.,¢ anp 
Lester W. Martin, M.D.t 


and young adults is a well known entity present- 
_ ing a classic clinical picture with which most physi- 
ni men associate in surgery, Harvard Medical School; surgeon, 
{Resident in surgery, Children’s Hospital. 
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cians are quite familiar. A fact that is not generally 
recognized is that the torsion may occur as an intra- 
uterine phenomenon and thus present a clinical pic- 
ture in the newborn infant quite different from that 
of torsion in older patients. Unless obstetricians and 
pediatricians recognize this syndrome and advise im- 
mediate surgery, atrophy of the involved testicle will 
invariably result. 

A search of the literature reveals 5 previously re- 
ported cases of torsion of the spermatic cord within 
the first day of life, all treated by orchidectomy.** 
The purpose of this paper is to present 9 additional 
cases observed at the Children’s Medical Center, Bos- 
ton, during the fifteen-year period 1940-1955. 


anp PatHoLocy 


Much has been written about the etiology and 
pathology of torsion of the spermatic cord in older 
patients. As pointed out by Campbell’ the pathology 
of the condition in the newborn infant is quite dif- 
ferent. In older patients the site of torsion is within 
the twist occurs outside the tunica vaginalis. This 
was true in all our cases. The importance of this ob- 
servation is a moot point, but it suggests that intra- 
uterine torsion is of a different etiology. In none of 
our cases have we noted any anatomic anomaly of 
the testicle or its attached structures as is frequently 
seen in older patients.’ 


Cumicat Finpincs 


In all our cases the baby was found at birth to have 
an enlarged, firm, reddish or purple, nontender mass 
in the scrotum that did not transilluminate. None of 
these babies presented gastrointestinal disturbances 
such as vomiting and refusal of feedings. Systemic 
manifestations were minimal, with little or no fever 
or signs of toxicity. Pain was not a notable factor, 
and the mass did not seem to be tender. 

In several earlier cases a diagnosis of tumor was 
entertained. We have not, however, encountered a 
testicular tumor (such as an embryoma or a tera- 
toma) in a newborn infant. Likewise, we have not 
seen orchitis, epididymitis, torsion of the appendix 
testis or strangulated inguinal hernia at the time of 

The diagnosis of torsion is therefore strongly sug- 
gested by the finding of an enlarged, firm, nontender, 
discolored (reddish or purple) scrotal mass that does 
not transilluminate. The clinical findings in the 9 
reported cases are summarized in Table 1. 


TREATMENT 


The treatment should consist of immediate surgi- 
cal exploration, with reduction of the torsion. Un- 
fortunately, many patients are treated with ice caps 
and antibiotics in the vain hope that the swelling 
will subside. If surgery is delayed beyond the first 


concluded in three to five days. The results are 
particularly rewarding in the ocular complications 
of herpes zoster ophthalmicus. Ee 
Because excellent therapeutic benefits can be ob- 
tained with a short course of parenteral adminis- 
BOSTON 
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day of life, some degree of atrophy of the involved 
testicle will almost invariably result. 

Regardless of the gross appearance of the involved 
testicle, orchidectomy should not be carried out un- 
less there is evidence of systemic toxicity. No com- 
plications have been observed when a testicle that 
grossly a appeared black and apparently necrotic was 
left in place; furthermore, the degree of subsequent 
atrophy in such cases may be surprisingly minimal. 
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Taare 1. Clinical Findings. 
P Tenver- Vomrrinc Fever Swe Enarce- Consistence Cotor oF 
First Testicie TION 
Nortep 
1 Birth Absent Absent Absent Absent Left Twice normal size Enprenpely Purple Absent Absent 
2 Birth Absent Absent Not recorded Present* Left Thrice normal size Hard (“Discolored”’) Not recorded Moderate 
3 Birth Absent Absent Absent Absent Right 2%, times normal Hard Purple Absent Absent 
4 Birth Absent Absent Absent Absent Right Thrice normal size Hard Bluish Absent Absent 
5 Birth Absent Absent Absent Absent Left Twice normal size Hard Bluish Absent Absent 
6 Birth Absent Absent Absent Absent Left Thrice normal size Stony hard Bluish Absent Absent 
7 Birth Absent Absent Absent Absent Left 4 times normal size Stony hard Bluish Absent Absent 
8 Birth Absent Absent Absent Absent Right Thrice normal size Stony hard Reddish Absent Absent 
9 Birth Absent Absent Absent Absent Left 1% times normal Firm Reddish | Absent Absent 


*Temperature of 101°F. by rectum. 


Although some atrophy may result, it is conceivable 
that the testis may retain some degree of endocrine 
activity. 

Routine exploration of the opposite testicle was not 
practiced in this group of patients. None have sub- 
sequently manifested testicular torsion on the op- 


posite side. Since, pathologically, intra-uterine tor- 
Taste 2. Results of Treatment. 
Case No. Ace at Tyre or Gross SuBSEQUENT 
TION APPEARANCE ATROPHY 
or Testicie 

1 I mo. Orchidectomy Bluish black — 
2 6 wk. Orchidectomy Infarcted — 
3 Sdavs Reduction Gangrenous Moderate 
4 Sdays Reduction Completely infarcted Moderate 
5 3days Reduction Reddish black Complete 
6 4days Reduction Necrotic None 
7 5days Reduction Black Moderate 
8 2days Reduction Reddish black Moderate 
9 5days Reduction Bluish black Minimal 


sion appears to be a different phenomenon from 
torsion in older patients and is not associated with 


testicular anomalies, one would question the advis- 
ability of such a procedure. Table 2 summarizes the 
results of treatment in this series. 


Case Reports 


P.M. (C.H. 284227), a 1-month-old infant, was 
to the hospital on June 27, 1944. He was referred 


Case 1. 
admitted 


Case 2. hy (C.H. 283991), a 6-week-old infant, 
was admi the hospital on July 1, 1944, because of an 
enlarged left testicle fst noted” at bith There had been 
no e increase in size. On examina- 


Case 3. J.Y. (C.H. 292439), a 3-day-old infant, was 
admitted to the hospital because of an enlarged right 


—— but could be palpated at the internal ring. 
The right testicle, which was 2% times the normal size 
and quite firm, did not transmit light. There was a purple 
discoloration of the overlying scrotal skin. At tion 
the testicle was found to be infarcted and bluish black 


a 
obtained, The was reduced, 
“infarction of the testicle with no 
When the patient was last 7 
months later the testicle was firm in consistence and of 


pathological report was 
evidence of comer” 


proximately normal size. 
Case 4. D.R. (C.H. anata Oy 4-day-old infant, was 
admitted to the hospital because of 
cle noted at the time of birth examination the testicle 
was 3 times the normal size, firm and nontender. The over- 
lying skin presented a bluish discoloration. The mass did 
not transilluminate. Exploration revealed a 360° torsion 
of the spermatic cord between the external ring and the 
tunica vaginalis. The testicle itself was quite dark, hemor- 


rhagic and infarcted. It was the 
surgeon that no living cells were left in the testicle; never- 
Golem, wus tats pines. 


= Oct. 20, 1955 
to the Surgical Service because of the finding of a mass 
in the left scrotum. This had been noted at the time of 
delivery but had been considered an insignificant finding. 
There had been no variation in size and no symptoms re- 
lated to the mass. Examination revealed the mass to be 
firm, round, nontender and somewhat fixed to the scrotal 
skin, which presented a bluish discoloration. It did not 
transilluminate. A radical orchidectomy was performed 
because of a preoperative diagnosis of testicular tumor. The 
pathological report was infarction of testis secondary to 
torsion of the spermatic cord. 

quite firm, and the overlying skin was somewhat discolored. 
At operation the surgeon could not be certain whether the 
tremendously discolored, edematous mass represented a 
neoplasm or infarction secondary to a torsion. A _ total 
orchidectomy was performed. Examination of the surgical 
specimen revealed hemorrhagic infarction secondary to a 
torsion. 

secondary to a torsion with 2 complete turns of the cord 
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surgi- 


tomy should not be done unless the patient demon- 


strates findings of systemic toxicity. 
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Case viable because of a torsion of the sperma 
admitted side the tunica vaginalis. The torsion was 
At birth tunica albuginea incised. When the pati 
6 months later the right testicle was a 
Case 9. M.C. (C.H. 418238), a 2-da 
ital because of an 
of birth. Examina 
t operation a ¥ 
identified and reduc 
and, on incision, 
e testicle was 
ination 6 weeks lat 
and was quite firm. 
SuMMARY 
led to torsion of the 
(C.H. 2-day: REFERENCES 
ital use of an inf 
side. e right testicle w “a vis, J. H. Torsion of spermatic in 
stony hard, and the overl A.M.A. 14S : 1236-1238, 1951. 
uish discoloration. At 715458, 1897, Cited by Campbell’ aad and 
discolored, infarcted and 
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CASE 41421 
PresENTATION OF Case 


A forty-two-year-old man was referred to the hos- 
pital for evaluation of a rounded density discovered 
on a roentgenogram from a routine survey of the 
chest. 


The patient was asymptomatic except for occa- 
sional transitory episodes of burning pain in the 
anterior chest that were associated with inspiration 
but were unrelated to exercise, emotional stress or 


There was known hypertension of thirteen years’ 
duration, which was initially discovered in the course 
of an insurance examination. On various occasions 
in the years before admission the blood 
ranged from 200 systolic, 125 diastolic, to 156 sys- 
tolic, 104 diastolic. Six years before admission the 
patient was followed for several months in the Hyper- 
tension Clinic. He was essentially asymptomatic at 
the time, but showed evidence of slight enlargement 
of the left ventricle in the x-ray film and electrocar- 
diogram. He was treated conservatively and placed 
on a low-salt diet. There were no visual disturbances, 
headaches, symptoms of heart failure or paroxysmal 
attacks. Sympathectomy was being considered, but 
the patient did not return to the clinic. 

Of 5 siblings, 1 brother had died of “hypertension” 
a year after a sympathectomy, and 1 brother and 1 
sister had died of “Bright’s disease” in childhood. 

Physical examination showed a nervous man in no 
distress. The fundi revealed some arterial spasm with- 
out arteriovenous nicking, hemorrhage or exudate. 
The lungs were clear to percussion and auscultation. 
The left heart border was percussed 2 cm. to the left 
of the midclavicular line. There was a Grade 3 sys- 
tolic murmur that was heard loudest just above the 
aortic area and was transmitted to the neck vessels. 
A very faint systolic murmur was heard just medial 
to the left scapula. The abdomen was normal. Two 
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observers felt equal pulses in the lower extremities; 
two others were unable to palpate dorsalis pedis, 
posterior tibial or popliteal pulsations and believed 
that the femoral pulses were decreased. The blood- 
pressure sounds in the legs were faintly heard at 130 
fystolic, 100 diastolic. 
The temperature was 98°F., the pulse 90, and the 
respirations 20. The blood pressure was 200 systolic, 
130 diastolic. 
Urinalysis was negative. Examination of the blood 
revealed a hemoglobin of 11.0 gm. per 100 cc. and 


¢ 


Ficure 1. Posteroanterior View of the Chest. 


There is notching of the inferior aspects of several of the 

ribs posteriorly in the midthoracic region (white arrows). A 

round mass lies to the left of the upper thoracic spine, 
projecting within the apex of the lung (black arrows). 


a white-cell count of 9600. A blood Hinton test was 
negative. The bin time was 13.5 seconds 
(normal, 13 seconds). The nonprotein nitrogen was 
37 mg., and the total protein 7.4 gm. per 100 cc. 
The twenty-four-hour urinary creatinine content was 
14 mg. per kilogram of body weight (normal, 15 to 
25 mg. per kilogram). The phenolsulfonphthalein 
excretion was 25 per cent in fifteen minutes and 70 
per cent in two hours. Only moderate pressor re- 
sponses to 0.025 mg. and 0.05 mg. of histamine were 
obtained. These were poorly counteracted by a 5-mg. 
dose of Regitine. An electrocardiogram showed a 
left-bundle-branch block. An x-ray film of the chest 
demonstrated a heart of normal size, a “somewhat 
rounded” left ventricle, a “slightly elongated aorta” 
and a rounded area of density extending from the 
upper mediastinum to the left apex (Fig. 1). Films of 
the ribs showed notching of the upper mid-dorsal ribs 
posteriorly. An intravenous pyelogram was normal. 
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DirrerentTiaL DiaGnosis 


Dr. ALLAN L. Friepiicn*: The discussion of this 
patient centers around two problems, the hyperten- 
sion and the mass in the chest. It is perfectly clear 
that the patient had coarctation of the aorta with 
“all the trimmings.” He had asymptomatic hyper- 
tension so that we do not know how long the blood 
pressure was elevated, but we do know that he had 
hypertension at the age of twenty-nine. At that time, 
a few years after coarctation of the aorta had become 
one of the few curable causes of hypertension, the 
diagnosis was missed in the Hypertension Clinic. 
This, I think, deserves some comment. It is easy to 
miss the diagnosis of coarctation, and the diagnosis 
will continue to be missed until we keep in mind that 
it can be excluded only in one way — that is, by 
demonstrating that the systolic blood pressure in the 
legs is higher than that in the right arm. The diag- 
nosis of coarctation rests on the cardinal finding of 
a lower blood pressure in the legs than in the right 
arm. It is important to remember that it is not pos- 
sible to rely on the presence of good femoral pulses 
to rule out the presence of coarctation. Occasional 
patients are seen in whom the leg pulsations are of 
essentially normal amplitude and in whom coarcta- 
tion of a high degree exists. Until we make it a rule 
to take the blood pressure in the legs of all hyperten- 
sive patients, particularly in young patients, and in all 
children who have a murmur of obscure origin, we 
shall miss a few cases of coarctation. In this connec- 
tion we must remember that the range of normal 
blood pressure is lower in children than it is in adults. 
Cases have been missed because a blood pressure of 
135 systolic, 80 diastolic, in a young child was errone- 
ously considered normal. Rarely, one sees a patient 
in whom the blood pressure is normal at rest but 
rises sharply with exercise as a result of an increase 
in the cardiac output. 

This man had a blood pressure of 200 systolic, 130 
diastolic, in one of the arms; which arm is not speci- 
fied. 

Dr. BENJAMIN CasTLEMAN: According to one of 
the notes in the record the blood pressure in the left 
arm when the patient was sitting was 200 systolic, 120 
to 130 diastolic, and the blood pressure in the legs 

was faintly obtained at 130 systolic, 100 diastolic, bi- 

Dr. Friepiicn: If the left subclavian artery is in- 
volved in the coarctation, this fact is important for 
the surgeon to know. If it is, one will find hyper- 
tension in the right arm and a distinctly lower blood 
pressure in the left arm because of the inclusion of 
the left subclavian artery in the coarcted segment of 
the aorta. Rarely, an anomalous right subclavian 
artery may arise below the area of coarctation and 
cross behind the In such a case the blood 
pressure may be low in the right arm and high in the 
*Assistant physician, Massachusetts General Hospital. 
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left. I think we can rule this out on the basis of the 
x-ray findings. 

The blood- differences of which we have 
spoken indicate an aortic block. This patient was in 
the age group in which thrombosis of the lower end 
of the aorta may be seen. Most patients with throm- 
bosis of the lower aorta complain of claudication. In 
the absence of any notation of claudication, we will 
assume that it was absent in this man. 

Several points indicate that this was a block in the 
thoracic aorta due to coarctation. In addition to 
hypertension, he had a systolic murmur maximal over 
the base of the heart that was entirely compatible with 
coarctation. The fact that the murmur was heard in 
the back is another clue. The more important evi- 
dences of coarctation will be seen in the x-ray films. 
The laboratory data need little discussion; they indi- 
cate good renal function without evidence of uni- 
lateral renal disease and no evidence of pheochromo- 
cytoma. Although in the chest 
has been described, I think that the simultaneous 
occurrence of such a tumor with coarctation would 
be too extraordinary to accept. 

This man was forty-two years old. By and large, 
surgeons prefer to operate on this condition in per- 
sons below the age of thirty. A number of patients in 
the older age group have had a resection of the 
coarctation, but the risk is increased by the loss of 
elasticity of the aorta and by another factor, which 
I shall mention later. Now that aortic grafts are 
readily available it is possible to operate on older pa- 
tients with less trepidation since, if the two ends of 
the aorta cannot be joined after excision of the co- 
arctation, a graft may be used to bridge the gap. 

The second and more crucial problem is the na- 
ture of the mass in the chest. I think this may be a 
good time for Dr. Reeves to show the x-ray films. 

Dr. Joun D. Reeves: On the posteroanterior 
films taken seven years before admission one can see 
the presence of erosion or notching of the lower mar- 
gin of the ribs bilaterally. There is the mass in the 
left superior portion of the mediastinum. On admis- 
sion the mass has enlarged slightly (Fig. 1). In the 
lateral film the mass is seen not to be in the anterior 
or middle mediastinum, and in the right anterior 
oblique view it lies paravertebrally in the superior 
mediastinum. In the posteroanterior projection one 
can well see that the path of the esophagus does not 
take its usual course to the left. In the upper medi- 
astinum it drops straight downward. There is some 
indentation due to the aortic impression and a small 
point of barium beneath the aortic arch. In the left 
anterior oblique view, there is minimal displacement 
of the esophagus just below the level of the arch. 
This displacement is to the right and anteriorly. The 
left main bronchus, of course, is beneath that. 

Dr. Friepiicn: Do these findings in the esopha- 
gus and the appearance of the lower portion of the 
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aorta really constitute visualization of the coarcta- 
tion? 

Dr. Reeves: The actual coarctation, the indenta- 
‘ina ee Many of the accessory 

are present — the notching of the rib, the 
some enlargement of the great vessels and the devia- 
tion of the esophagus below the aortic arch, which 
suggests a mass posteriorly. 

Dr. Friepiicu: Could this be a_poststenotic 
dilatation of the aorta below the coarctation? 

Dr. Reeves: Yes. 

Dr. Friepuicn: Various including Rob- 
bins and Wyman,’ have pointed out that the coarcta- 
tion itself can frequently be seen in a plain film, par- 
ticularly with the aid of a barium swallow. This is 
of particular value in children who have not had 
time to develop notching of the ribs. 

If the mass in the left apex was a tumor it must 
have been a benign one since it was present eight 
years before admission. The various benign tumors 
of the chest could be enumerated, but the location 
and nature of this mass make it statistically most like- 
ly to have been neurofibroma. This patient, however, 
had coarctation of the aorta. One of the factors that 
increase the risk of surgery in older patients with 
coarctation is the occasional presence of aneurysms of 
the intercostal arteries. These arteries serve as col- 
therefore become dilated and tortuous, producing 
notching of the ribs and in older patients sometimes 
even aneurysmal dilatation. Such aneurysms are thin 
walled, are friable and constitute a hazard because 
bleeding from them is difficult to control. For this 
reason some of the patients in the older age group 
operated on here for coarctation have been given 
hypotensive spinal anesthesia. 

It must be rare for an intercostal aneurysm to 
present as a tumor of the lung. I believe, however, 
that Dr. Richard H. Sweet spoke of such a case, 
which he had encountered a few years ago. In the 
absence of visible pulsation of this mass on fluoro- 
scopic examination, the only way to differentiate a 
benign tumor from an aneurysm with certainty is by 
means of angiography. In the absence of such evi- 
dence, I should assume that this was an aneurysm of 
an intercostal artery, complicating coarctation of the 
aorta. 

Dr. Joun D. Storckte: I should like to know if 
the aneurysms occur in any particular positions; are 
they paravertebral or not? Are they in the posterior 
mediastinum? 

Dr. Friepiicu: The aneurysms usually occur 
close to the aorta, where the intercostal arteries empty 
into the aorta below the coarctation. 


Cumicat Diacnosis 
Neurofibroma in mediastinum. 
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Dr. ALLAN L. Friepucn’s DiaGnoses 


Aneurysm of intercostal artery. 
Coarctation of aorta. 


AnaTtomicaL DIAGNOSES 


Aneurysm of intercostal artery. 
Coarctation of aorta. 


PatHo.ocicaL Discussion 


Dr. Castteman: As Dr. Friedlich stated, this pa- 
tient had been followed in the Hypertension Clinic 
for years and was finally sent into the hospital to have 
a posterior mediastinal neurofibroma removed. One 
of the medical residents, Dr. Joseph J. Barlow, who 
saw the patient to determine whether he was a good 
operative risk, took the blood pressure in the legs and 
suggested the diagnosis of coarctation of the aorta. 
He then examined the x-ray films and saw the notch- 
ing of the ribs. 

Dr. Reeves: We suggested an 

Dr. CastLeEMAN: At operation the surgeon was 
able to feel the mass and removed it. It turned out 
to be an aneurysm, as Dr. Friedlich predicted. The 
aneurysm was quite large, measuring about 2.5 cm. 
in diameter. It was thick walled and fibrous, and 
microscopically there was fibrous proliferation of the 
intima with marked arteriosclerosis with cholesterol 
crystals. The intima, in places, was calcified. The 
aneurysm did not contain a thrombus. I think, if an 
angiocardiogram had been taken, the aneurysm 
would easily have been seen. 

Dr. Friedlich, you made it appear that not infre- 
quently a good-sized aneurysm is found with coarcta- 
tion. I had not realized it was so common. 

Dr. Friepiticn: Perhaps I was misleading. Small 
aneurysms in older adults are relatively common. An 
aneurysm of sufficient size to masquerade as a tumor 
of the lung must be rare. 

Dr. CastLeMan: The severe arteriosclerosis in 
the aneurysm suggests that the aneurysm had been 
present for a long time. 

Dr. Storck.e: Was it the intercostal artery? 

Dr. Gues Tot: I believe that Dr. Robert C. 
Coe’s impression was that the aneurysm was of the 
second intercostal artery. As Dr. Friedlich has indi- 
cated, it was extremely difficult for us to remove. It 
would have been definitely better if the operation had 
been performed under hypotensive spinal anesthesia. 

Dr. CastLeMAN: The patient has got along well 
and, I believe, is planning to come in for removal 
of the coarctation. 

Dr. Toit: That is still a question. He is over 
forty, is in good condition and does not have any sig- 
nificant symptoms. The aorta was quite arterioscle- 
or treat him in the Hypertension Clinic. 
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Dr. Friepiicn: The hypertension was quite 
severe. 

Dr. CastLEMAN: Would you advise removing the 
coarctation ? 


Dr. REEVEs: In the literature on radiology? there 
are many reports of aneurysms of the proximal col- 
lateral vessels in coarctation, of the inter- 
costal, internal mammary and subclavian arteries 
and those in the circle of Willis. Occasionally, verte- 
bral aneurysms have produced compression of the 
cord, and one aneurysm produced compression of the 
bronchus. Dissecting aneurysm of the aorta is com- 
mon.® This is suggested by some physicians to be due 
to degeneration of the medial arterial layer. 

One condition that has been reported, which I can 
find very little about, is that the ovaries are occasion- 
ally absent with coarctation. Do you know anything 
about that? 

Dr. Friepiicu: Coarctation is much less common 
in women than in men. Women with ovarian agene- 
sis are an exception to this. 

Dr. Pamir H. Henneman: Coarctation of the 
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demonstrable Haw 2. 


Med. 248:747-752, 1953. 

2 of Diagnosis. Edited by S. C. Shanks and P. Ker- 

3. Pat W. A. D. Anderson. 1453 pp. St. Louis: 
O48. P. 565. 


4. ach, M. M., Van Wyck, J. J., and Wilkins, L. 


CASE 41422 
PreseNnTATION OF Case 


First admission. A ten-year-old girl entered the 
hospital because of pain in the left thigh. 

Seven months before admission she received a 
Pogo stick for her birthday. After jumping actively 
for one week, she noted the onset of dull aching pain 
in the left thigh when she crossed her legs. Soon 
thereafter the pain appeared at night and after stand- 
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ing for long periods. The pain was situated in the 
occasionally extended below the knee. It was aggra- 
vated by activity and relieved by aspirin, which the 
patient began to take every night. X-ray films taken 
five and three months before admission were said to 
be normal. A few months before admission the pain 
became more severe. There were no constitutional 
symptoms or pains elsewhere. 

The past history was noncontributory. 

Physical examination was negative except for find- 
ings referable to the left lower extremity. The pa- 
tient stood and walked with the left hip slightly 
adducted. There was some limitation of motion of 
the left hip on both internal and external rotation. 
There was no muscle or joint tenderness. A Trendel- 
enburg test was negative. The left knee and ankle 
jerks were decreased and there was slight weakness of 
the left hamstring muscles. 

The temperature was 99°F., the pulse 103, and 
the respirations 21. The blood pressure was 110 sys- 
tolic, 78 diastolic. 


white-cell count of 7600, with 61 per cent neutro- 
phils, 33 per cent lymphocytes, 1 per cent monocytes 
and 5 per cent eosinophils and a sedimentation rate 
of 22 mm. per hour. The total protein was 8.7 gm., 
the calcium 9.6 mg., the phosphorus 4.4 mg., and the 
alkaline phosphatase 7.8 units per 100 cc. An elec- 
tromyogram of the muscles of the left thigh and calf 
was normal. An old-tuberculin test in a dilution of 
1:100 was negative in forty-eight hours. X-ray films 
of the lumbosacral spine, hips, femurs and tibias were 
normal except for the presence of a mild to moderate 
amount of osteoporosis about the left hip. The pa- 
tient was given crutches and discharged on a pro- 
gram of exercise. 

Second admission (eight months later). In the 
interval since the first admission the patient con- 
tinued to have episodes of pain in the left hip after 
activity. Shortly before admission the pain began to 
increase in severity. On physical examination the 
left thigh was now 1 cm. less in circumference than 
the right. There was a 15° flexion deformity of the 
left hip, with considerable limitation of external rota- 
tion and absence of internal rotation. This limitation 
was present in both flexion and extension. There 
were no nodules or rash. 

The temperature was 100°F., the pulse 105, and 
the respirations 21. 

Examination of the urine was negative. Examina- 
tion of the blood revealed a hemoglobin of 14 gm. 
per 100 cc., a white-cell count of 9300, with 60 per 
cent neutrophils, 28 per cent lymphocytes, 4 per cent 
monocytes and 8 per cent eosinophils, and a sedi- 
mentation rate of 0.72 mm. per minute corrected. 
The calcium was 10 mg. per 100 cc.; the phosphorus 
was 4.3 mg. and the alkaline phosphatase 8.1 units 


Dr. Friepiicu: I should like to see him before _ 
revealed a hemoglobin of 14.4 gm. per 100 cc., a 
aorta is more common in males and in patients with 
ovarian agenesis. This apparent paradox is partially 
explained by the recent finding that most patients 
with ovarian agenesis have nuclear chromosomal pat- 
terns characteristic of the male sex and are “genetic 
males.” Apparently, absence of the testes does not 
permit fetal development of the wolffian system into 
male genitalia; in the absence of the gonads the 
miillerian system persists, giving rise to the female 
genital system. Thus, “genetic males,” if lacking in 
testes, may appear to be females. It appears that 
such “genetic males” may still have the anomalies 
and defects more often associated with males than 
with females.‘ 
REFERENCES 
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100 cc. X-ray films revealed greater osteoporosis 


proximal portion of the left femoral 
. The calcar femorale showed striations 


synovial fluid aspirated from the left hip joint was 
slightly cloudy and formed a clot immediately. The 
mucin formed a tight clot with acid (Type 1). The 
red-cell count was 2050, and the white-cell count 
1650 per cubic millimeter, with 30 per cent neutro- 
phils, 16 per cent lymphocytes and 54 per cent mono- 

per 100 cc. Culture 


Dr. Joet C. Gotptuwart*: This ten-year-old girl 
had a history and physical findings of disease of the 
left hip that gradually progressed over a period of 
fifteen months. The findings are not typical of any 
infectious, rheumatoid or neoplastic process that I 
can recall. There were borderline signs of systemic 
reaction — namely, slight elevation of temperature 
and pulse. To define the disease of the left hip accu- 
rately from the purely clinical point of view is im- 
possible; therefore, we must turn to the x-ray and 
laboratory data for help. There were four x-ray 
examinations in the second, fourth, seventh and fif- 
teenth months of the disease. We are told in the 
protocol that these showed a gradually developing 
osteoporosis, with final appearance of a radiolucent 
area in the femoral neck. In the last examination 


Dr. C. C. Wanc: The examination of the chest 
| negative. The films of the pelvis, including both 
taken on the first admission show nothing strik- 
ingly abnormal. There may be slight demineraliza- 
of the proximal portion of the left femur, but 
observation is not definite. The films taken on 


- On the stereoscopic films one can see that 
the - Bats area lies anteriorly along the inter- 
trochanteric line. The joint capsule appears bulged 
laterally as compared with the right. 
examination shows no osteolytic lesions elsewhere in 
the bones. We do not have a skull film. 

Dr. Go_tptuwait: The finding in the x-ray film of 
bulging of the capsule with a lesion in the bone so 
*Visiting physician, Robert Breck Brigham Hospital. 
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far away from the joint adds to the confusion. I 
suppose that the findings could fit with an infectious, 
a rheumatoid or even a neoplastic process in the 
joint, which conceivably could appear first as osteo- 
porosis of the neighboring bone—although the obser- 
vation that there was osteoporosis is not as certain 
as was implied by the statement in the protocol. It 


Anteroposterior View of the Left Hip. 
A I-cm, area of rarefaction is present at the base of the 
femoral neck. There is moderate osteoporosis and 

reactive change along the calcar femorale. 


Fioure 1. 


in bone, with a fifteen-month interval between the 
onset of symptoms and the appearance of a discrete 
bone lesion and an eight-month interval between the 
appearance of osteoporosis and the appearance of a 
discrete lesion. This is possible but unlikely. The 
X-ray appearance is not that of any of the common 
bone tumors, although one should consider lesions 
such as osteoid osteoma, hemangioma and Ewing's 
tumor. Because of the apparent involvement of the 
joint and the time relation I am going to rule out 
arbitrarily for the time being primary neoplasm in 
bone. Also, by the same line of reasoning, I can rule 
out an infectious process primary in bone. Osteomye- 
litis can be eliminated by the fact that a discrete 
lesion appeared in bone only after eighteen months. 
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of the feft hip than on the previous examination. 
There was widening of the joint space. A _ poorly 
defined radi 
present in th 
neck (Fig. 1) 
that were not visible on the previous films; 4 cc. of 
On the fourth hospital day an operation was i 
performed. 
DirrerentiaL DtaGnosis 
a 
4 
there was some widening of the joint space, presum- | a 
ably because of either fluid or soft-tissue enlargement ie 
in the space, and striations were made out in the ey od 
calcar femorale. I wonder whether we may see 
the films. 
the second admission, approximately eight months 
later, show an area of poorly defined rarefaction in 
the left hip without any adjacent bony sclerosis. This 
lesion measures approximately 1 cm. in diameter 
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One other group of conditions to be considered is 
the histiocytoses, — Gaucher’s disease, Niemann-Pick 
disease and eosinophilic granuloma, — but I should 
expect more evidence of localized bone disease in 
the x-ray films with the amount of symptoms and 
the amount of joint limitation that the patient had. 

The laboratory data are not helpful generally. The 
routine blood and urine examinations were negative 
except for the findings of 5 and 8 per cent eosinophils 
on the two admissions. The sedimentation rate was 
slightly elevated on the first admission and definitely 
so on the second. The alkaline tase was 
somewhat high, but I think perfectly all right for a 
child of this age. The negative tuberculin test, 1: 100, 
was quite strong evidence against a tuberculous proc- 
ess in a child. 

Was this tuberculosis of the hip joint? The clinical 
and x-ray pictures are consistent with this diagnosis, 
but the negative tuberculin test and the findings in 
the joint fluid — the low white-cell count, the low 
percentage of neutrophils and the clumped mucin 
precipitate in the synovial fluid — are against it. The 
high sugar of 194 mg. per 100 cc. might lead one to 
believe that the child was diabetic. Do you have a 
blood sugar that I can compare with it? 

Dr. BenjAMIN CasTLEMAN: The blood sugar was 
203 mg. per 100 cc. 

Dr. Evan Carkins: The sugar values were deter- 
mined at the time of the operation when the patient 
was under ether anesthesia; I think this accounted 
for the elevated value. 

Dr. Gotptnwait: Was the fluid examined for 
acid-fast bacilli? 

Dr. CasTLEMAN: 
found. 

Dr. Cacxins: A guinea pig was inoculated, but it 
is too early yet to know what it will show. 

Dr. Gotptnwait: The low white-cell count, the 
low neutrophil percentage, the clumped mucin and 
low sugar difference can be held as arguments against 
infection with a specific bacterial organism, although 
the clinical and x-ray findings could conceivably be 
consistent. 

I should think benign tumors of the joint would 
not produce diffuse x-ray changes early in the course 
and the localized changes in the femoral neck later. 
One would have to consider, in addition to such 
entities as fibroma, myxoma and chondroma, a villo- 
nodular synovitis although this last is questionably 
neoplastic. The low red-cell count of 2250 per cubic 
millimeter in the joint fluid would be against tumor 
in the joint itself and particularly against villo- 
nodular synovitis. 

One always has to consider rheumatoid arthritis, 


Yes; no acid-fast bacilli were 


_. which we are learning can present all kinds of bizarre 


pictures, but such a diagnosis without the additional 
evidence of a large biopsy of both the bone lesion and 
the synovia should not be made. 

I do not know what the child had. I have pre- 
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low-grade Escherichia coli infection in the joint. I 
should favor the former. 

Dr. CasTLemMaN: That is, you would choose either 
an osteoid osteoma or an eosinophilic granuloma. 

Dr. Yes. 

Dr. CastLEMAN: Dr. Calkins, you saw this patient; 
have you any comment? 

Dr. Cacxins: I saw this patient with Dr. Morten 


stereoscopic films. I believed that the most likely 
diagnosis was rheumatoid arthritis. The lack of other 
joint involvement and of constitutional symptoms was 
against this possibility but by no means ruled it out. 
The elevated sedimentation rate and fever during 
the second admission were consistent with this diag- 
nosis. Dr. Smith-Petersen’s thoughts ran more along 
the line of Dr. Goldthwait’s. At the beginning of the 
operation, when we obtained the large amount of 
synovial fluid and observed that the synovia was very 
much thickened and red, I was beginning to be quite 
pleased with my diagnostic acumen. Dr. Smith- 
Petersen persevered, however, with the results that 
you will hear. 


Osteoid osteoma of neck of femur. 
Chronic synovitis of hip. 


Discussion 
Dr. CastLemaAN: At the time of operation the 
surgeons first aspirated synovial fluid and looked at 
the synovia. There was a red pannus-like effect over 
part of the joint, which is what one ordinarily 
sees in rheumatoid arthritis in the active stage. As 
Dr. Calkins stated, most of the observers of the 
opened joint were satisfied that it was rheumatoid 
arthritis. The surgeons, however, decided to find out 
what the lesion in the bone was. I shall read a por- 
tion of the operative note: 
was then extended toward the 


The capsule i 
neck of the femur, 
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sented evidence against a good many things. The 
chief problem is that the joint disease and the bone 
lesion were too far apart to explain easily under 
one diagnosis. 

I am inclined to vacillate between eosinophilic 
granuloma or osteoid osteoma in the femoral neck 
and an infectious process such as tuberculosis or a 
in order. I was not as impressed with the lesion in 
the bone as Dr. Wang, Dr. Goldthwait and Dr. 
Smith-Petersen were although I had not seen the 

Cumicat Diacnosis 

?Rheumatoid arthritis. 

?Osteoid osteoma. 

Dr. C. Go_ptuwart’s DiacGnosis 

?Eosinophilic granuloma. 

?Osteoid osteoma. 

ANATOMICAL DIAGNOSES 
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proached it was noted that the bone was soft and that 
diameter. A needle was placed in this and x-ray films 
taken, and it was shown that this area represented the 
osteolytic area in the base of the femoral neck. A small 
osteotome was used for complete osteotomy around the 
margins of this lytic area, and the soft bone was excised 
in toto. A small curette was then used to scrape against 
the firm central bone, and a soft, mushy area was 
found anteriorly approximately 0.25 cm. in diameter and 


another small area was noted somewhat lateral to the 
down to firm, 


osteolytic area. Curettage was carried 
cancellous central bone. The soft tissues were - al- 
lowed to fall back into place, and the wound closed in 
yers. 
Microscopically, the area of rarefaction was a char- 
acteristic nidus of osteoid osteoma. The bone around 
the nidus was not as dense as it usually is in an osteoid 


found an inflammatory reaction with all types of cells 
and collections of lymphocytes among the synovial 
cells — a picture consistent with rheumatoid arthritis. 
It has been asserted by some pathologists that this 
type of inflammation in the synovia is pathognomonic 
of rheumatoid arthritis; however, we have seen suf- 
ficient cases now to realize that this may indicate a 
nonspecific inflammation and does not necessarily 
mean rheumatoid arthritis. In 1951 Mary Sherman' 

a series of 8 cases of various types of bone 
lesions that stimulated a reaction in the neighboring 
synovia, some of which were indistinguishable from 
rheumatoid arthritis. She referred to an earlier paper 
of hers describing 2 cases of osteoid osteoma* — | in 
exactly the same location as that in the child under 
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discussion — that produced the same synovial reac- 
tion in the hip joint. As soon as the osteoid osteoma 
was removed, the pain disappeared, and later the 
synovial reaction disappeared. 

Dr. Smith-Petersen told me that the day after the 
operation the patient voluntarily said that her hip 
was sore but the pain that had kept her awake for 
months had completely gone. This is the character- 
istic story after removal of an osteoid osteoma. When 
seen two months postoperatively she had full range 
of motion of the hip. 

Osteoid osteoma is quite common in children from 
ten to twenty years of age. It produces pain very 
often at night, as in this child, and may be present for 
a long period. In the early stage the nidus may not 
be visible. It may take a while for the full-blown 
lesion to appear. As soon as it is removed, the pain 
is cured dramati , 

Dr. Catxins: Dr. Smith-Petersen pointed out 
that pain at night was against rheumatoid arthritis. 

Dr. CastLEMAN: Many rheumatologists and pa- 
thologists have emphasized the characteristic appear- 
ance of rheumatoid arthritis; as Dr. Sherman has 
emphasized, one should be cautious about labeling a 
lesion rheumatoid arthritis merely on the basis of a 
lymphocytic infiltration of the synovia. 
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EDITORIALS 


PROPHYLACTIC ANTIBIOTICS 
IN MEASLES 


Mucu has been written in recent years about the 
role that the excessive use of antibiotics has played in 
establishing an antibiotic-resistant flora in the naso- 
pharynx of the patients and personnel of the hospital, 
in infections of surgical wounds and in other noso- 


- comial infections. In particular, the increasing fre- 


quency, in hospitals, of pathogenic staphylococci that 
are resistant to penicillin and to most of the other 
widely used antibiotics has received considerable at- 
tention recently, and the increasing number of seri- 
ous infections with such antibiotic-resistant staphylo- 
cocci is causing grave concern. Nevertheless, too 
many physicians and surgeons are still using anti- 
biotics routinely as prophylactic agents in many con- 
ditions in which complicating bacterial infections 
may be expected or may be serious. 

The efficacy of such prophylactic uses of antimi- 
crobial agents has not been adequately assessed in 
most conditions in which they are employed, nor have 
the potential dangers of such uses received adequate 
attention. Yet this problem requires not only care- 
fully controlled study but also review from time to 
time because of the changing bacterial interrelations 
resulting from the many therapeutic and prophylactic 
applications of these agents. 

Comment was recently made in these columns* on 
the failure of antibiotics, used singly or in various 
combinations, to affect favorably the pathogenic bac- 
terial flora in the trachea of tracheotomized patients 
with poliomyelitis. The prophylactic use of these 
agents in this condition failed not only to prevent the 
implantation of pathogenic organisms into previously 
sterile tracheas but also to cut down or to produce 
any favorable change in the bacterial flora in the 
tracheas that were already infected. 

Elsewhere in this issue of the Journal Weinstein 
has critically reviewed the results of the use of anti- 
microbial agents for the prevention of the secondary 
bacterial complications of measles. This report from 
the Haynes Memorial, Massachusetts Memorial Hos- 
pitals, is of particular interest because the analysis 
includes not only patients who were treated during 
their hospital stay but also those who received the 
chemotherapeutic agents at home before admission to 
the hospital. In both groups bacterial complications 
were about twice as frequent in the patients who re- 
ceived antimicrobial agents prophylactically as they 
were in those who were not given such treatment. 
The data presented in Weinstein’s report suggest not 
only that the antimicrobial agents failed to prevent 
serious bacterial complications but that their use was 
actually associated with an increased risk of such 
complications. 

These results re-emphasize the need for critical re- 
view of the routine prophylactic use of antibiotics in 


705 
Oliver Cope, M. 
Joseph Garland, M.D., Eprtor 
Associate Eprrors 
Thomas H. Lanman, M.D. Donald Munro, M.D. 
Theodore H. Ingalls, M.D. 


706 


simple nonbacterial infections — notably, tne com- 
mon cold — and influenza, and indeed in many other 
situations in which such prophylaxis is frequently 
advocated. 


REGARDING CERTIFIED MILK 


A RECENT report of the secretary of the Medical 
Milk Commission of Boston, Incorporated, reveals 
a number of interesting trends in the production of 
this unique food and beverage. Whereas a quarter of 
a century ago the Boston Commission approved and 
certified at least 9 farms the number today is 2 and 
had for some time been only 3; the most recent 
producer to abandon certification two or three years 
ago was the Walker-Gordon Farm at Charles River 
Village. Walker-Gordon having been for over fifty 
years the name most commonly associated with the 
production of certified milk, one can only reflect 
philosophically on those changes in the times and 
customs that are associated with progress. 

Furthermore, although the number of milking 
cows at these 2 farms is the greatest it has been for 
several the amount of certified whole milk 
sold has fallen off about 20 per cent in only twelve 
months; the sales that make up the difference have 
been those of skimmed milk made from certified 
milk. Certified milk is thus changing its function to 
a low-calorie food for fat folk from a de luxe product 
for infants and children. Whether the mature watch- 
ers of the waistline require the same quality features 
is debatable, especially in view of the high standards 
required of all grades of milk sold in the local area. 

In addition to the painstaking technic required in 
the production of milk marketed under its seal the 
Boston Commission requires that it shall be pasteur- 
ized. This is considered in various other parts of the 
country to be painting the lily; according to certain 
local prejudices pasteurization should be the sine qua 
non, and the special requirements of certification are 
taken to represent the extra refinement. The painting, 
however, is artistically done, The standards generally 
required for certification include bacteria counts of 
not over 5000 colonies in the raw milk and 100 in 
certified milk pasteurized; the average actual counts 
for the two farms certified by the local commission 
have been 550 for the raw milk and 4 and 6, respec- 
tively, for the same milk when pasteurized. The sug- 
gestion recently made at the annual meeting of the 
American Association of Medical Milk Commissions 
that standards in general be elevated by a lowering 
of the permissible bacterial counts was graciously 
considered but declined. 

Certification, in various parts of the country, is 
still employed, as it was fifty years ago, to make a 
raw milk as safe as possible. 
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THE WASHINGTONIAN HOSPITAL: 
A NEW PHASE 


For nearly a hundred years the Washingtonian 
Hospital in Boston — the oldest American institution 
devoted exclusively to the treatment of chronic 
alcoholism — has been a haven for people suffering 
loss of health and self-respect because of uncontrol- 
lable drinking. For many years, a grimy and depress- 
ing brick building in Boston’s South End served in- 
adequately as a facility for treating the addicts. 

Early this year, the Hospital moved into excellent 
headquarters at 39 Morton Street, Jamaica Plain. 
Renovation of the building on the new site, with 
necessary adaptations, has resulted in a_ first-class 
center for the treatment of this disease. 

Expansion into modern hospital facilities— regard- 
less of the kind of service —— is an occasion for cele- 
bration. But expansion means not only better fa- 
cilities and better service — it means greater financial 
liability. Needed by January, 1956, is $211,000 to 
pay for the new building, exclusive of a sizable sum 
already spent for renovation and modification of the 


property. 

The trustees of the Washingtonian Hospital re- 
cently started a special gift campaign to provide this 
money. It is hoped that the response will place the 
institution in a strong position to carry on the fine 
work it has been doing in the rehabilitation of alcohol 
addicts. 

By invitation we have recently examined, at 
Joy’s Building in this city, an invention that must 
prove exceedingly serviceable to active medical 
practitioners, and we have no doubt a descrip- 
tion of it would prove interesting to them, In 
the first place, there is a kind of clock movement 
— a coiled spring, a ratchet wheel and a small 
bell — which may be screwed to the wall in a 
sleeping-chamber, at the head of the bed or over 
a dressing table, and a wire leads from it to the 
door-bell. On retiring, it is wound up, and the 
alarm wire is simply hooked on. When the bell- 
pull is drawn, at the front door, the alarm bell 
begins to strike rapidly, and in the same moment 
a match lights a spirit lamp. . . 

Boston M. & S. J., Oct. 25, 1855 


COMMITTEE ON MATERNAL WELFARE 
Ectampsia FoLLtowep By CEREBRAL HEMORRHAGE 


A twenty-seven-year-old gravida I, para 0, died 
two weeks before term because of a cerebral hemor 
rhage that followed two eclamptic convulsions. 
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The patient, who was known to have epilepsy, had 
been in control of this disease on sodium diphenyl- 
hydantoin (Dilantin) and phenobarbital for many 
years. She and her husband lived with the patient's 
mother in a home that also housed the mother’s oth- 
er 12 children. Perhaps for this reason, abnormal find- 
ings such as edema and hypertension were heavily 
discounted by the mother, who upbraided the pa- 
tient for laziness whenever she went to bed on doc- 
tor’s orders. Furthermore, a sister was a registered 
nurse and freely offered to take care of her at home 
when hospitalization was recommended. These fac- 
tors produced an extremely unco-operative patient 
from the physician’s point of view. 

The first prenatal visit was in the fifth month, when 
all findings were normal except for a total gain of 
7.7 kg. (17 pounds) in weight. She broke the next 
appointment but showed up in the seventh month 
with still further weight gain without hypertension 
or albuminuria. However, at the beginning of the 
eighth month, the blood pressure was 150 systolic, 
100 diastolic, and the urine gave a +++7+ test 
for albumin. Hospitalization was advised but re- 
fused, and the patient was therefore put to bed at 
home on a salt-free diet, ammonium chloride and in- 
creasing doses of phenobarbital. The physician ques- 
tions how closely this regimen was followed. He 
visited the patient faithfully at home every day for 
five days and had the sister give intramuscular in- 
jections of 50 per cent magnesium sulfate, 2 cc. 
twice daily. This resulted in some weight loss, but 
albuminuria and blood-pressure elevations continued. 
Repeatedly, in the next sixteen days, hospitalization 
was advised but refused. During this interval the 
physician made frequent house calls, finding the 
blood pressure as high as 160 systolic, 100 diastolic, 
but he made no further urinalyses. For the next 
week he made daily telephone inquiries about head- 
ache and other symptoms, with negative reports. 
Eleven days after his last house call, he again ex- 
amined the patient, finding a blood pressure of 200 
systolic, 150 diastolic. She was now complaining of 
severe headache as well as vomiting and diarrhea. 
The last two symptoms were shared by the rest of 
this large household, who had “intestinal flu.” Un- 
der these circumstances the patient agreed to enter 
the hospital on the following morning. However, on 
the next morning the physician found that she had 
been up most of the night with vomiting and diar- 
rhea and was in an apparently postconvulsive, co- 
matose state. None of the rest of the household had 


observed the convulsion. She was transferred by 
ambulance to the hospital, where the blood pressure 
- was 206 systolic, 138 diastolic, and the pulse 120; 
vomiting was constant, and she complained bitterly 
of headache. ‘Two hours later spontaneous labor be- 
gan, the treatment in the meantime having been 1 


gm. of magnesium sulfate, 0.3 gm. of phenobarbital 
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and | ampoule of vitamin B intramuscularly. About 
three hours after admission, the patient experienced 
a convulsion, which lasted for three and a half min- 
utes, after which she remained in coma, and it was 
noted that she now failed to move the arm and leg 
on the right side but moved her other arm and leg 
a great deal. Further doses of amobarbital (Amytal 
Sodium ) and ital were given, but no more 
magnesium sulfate, and her condition gradually de- 
teriorated. Labor stopped, and the next morning at 
5:20 a.m. she died after the pulse and temperature 
had risen. During the short labor, which lasted about 
three hours, the cervix had become as much as 4 
cm. dilated but did not go beyond this as proved by 
autopsy. Autopsy also showed the typical findings of 
eclampsia as well as a left frontal cerebral hemor- 
rhage 


This was classified as a preventable death, the 
avoidable factor being inadequate prenatal care. 
Well aware of the circumstances, the Committee as- 
signed responsibility very heavily to the patient and 
her family. However, it is of the opinion that a phy- 
sician must decline responsibility for such a patient 
and advise her to seek care elsewhere if she will not 
follow orders. This is particularly true in so haz- 
ardous a state as pre-eclampsia. 

As far as treatment after hospitalization is con- 
cerned there is little to add except that much larger 
doses of magnesium sulfate should have been used, 
with at least a small possibility of avoiding the ter- 
minal cerebral hemorrhage. With convulsions under 
control urgent efforts to empty the uterus were called 
for, and it is entirely possible that she might have 
survived. 


Joun Ficcis Jewett, M.D. 
Chai 


DEATHS 


Fiynn — James L. Flynn, M.D., of Boston, died on Sep- 
was in his forty-ffth year 
Dr. Flynn received his ny 


sity School of Medicine in 1939. 
survived by his , a son and a daughter. 


Murpny — Lawrence Murphy, M.D., of Newburyport, 
23. was in his 


lege of Physicians and oe 


morial 


He was in his seventy-third 

Williams received his degree from —/ Medical 

School in 1904. He was formerly erly chief of gynecology and 

obstetrics at Boston City Hospital and was a fellow of the 

—— Medical Association and the American College 

He is survived by his widow, a daughter and two grand- 


| 
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NOTICES 


HARTFORD MEDICAL SOCIETY 


The program for the fall and early-winter lecture series of 
the Hartford Medical Society is as follows: 
November 7. Immunohematology in Clinical Practice. 
Dr. William Dameshek. 
November 21. The Diagnosis and Treatment of Tumors 
of the Soft Somatic Tissues. Dr. 
—_ 5. Poliomyelitis —- 1955, Dr. Louis Wein- 


16, 1956. Panel: 
Benjamin Whi 
The will be held tn the Heat Memeriel Building, 
Hartford, Connecticut, at 8:30 p.m. All physicians are 
cordially ‘invited to attend. 


HARVARD MEDICAL SOCIETY 
the auditorium of the Jimmy Fund Building, Children’s 
ay eee Center, 35 Binney Street, Boston, on November 8 
p.m. 


SOCIETY MEETINGS AND CONFERENCES 
603, issue of April 7 
‘American Institute of Dental Medicine. Page 414, 


23-27. 
issue of March 10. 

Octoser 24-27. Clinics oe Crippled Children in Mas. 
sachusetts. 


Decemeser 5, 1955, and 


and anuary 16, 
and Aram 2, 1956. Fried Lecture i 


Page 


26 and 30 1955, and January 25, 
26, 1956. Delta Epsilon F raternity Graduate Club Program. 


27 
r 


Spon, 7. New York Diabetes Association. Page 667, issue of 
Ocrosen 27 and 28. New York Medical Conference. Page 394, issue 
of September 1. 

en -O. Congress of Neurological Surgeons. Page 208, issue 


Novemsgr 2. New E Conference on Allergy and Related Sub- 
jects. Page 667, issue of 13. 
Novemser 2-5. American Society of Tropical Medicine and Hygiene. 
624, issue of October 6. 
ovemper 6-13. Sggend International Congress of Allergology. Page 
anuary 27 
21 and Decemner 5, 1955 and January 16, 1956. Hartford 
Medical Society. Notice above. 
‘of Military Surgeons of the United States. 
issue 
ovemBer 8. Heron Medical Society. Notice above. 
Novemeer 10-12. American College of Cardiology, Page 394, issue of 


ovexesn 11 and 12. Inter-Society Cytology Council. Page 1056, is- 
sue 


00 and American Public Health Association. Page 578, 
“Decemanen 15. Arthritis Study Unit. Page 668, is- 
os American Association of Blood Banks. 8th Annual 
House, Chicago, Illinois. 
nd 24, | American College of Chest Physicians. Page 
Decamnzn 2. Interim Session of the American Medical 


am, 
5-14, =. and vary 30-Fesrvuary 8, Marcu 19-28 and 
Jane Service Postgraduate Course. Page 84, 

Decemeer 7, 1955, and 25, Feervuary 29, Marcu 21 and 
Aran. 25, 1956. Massachusetts Heart Association. Page 623, issue of 


r 16. 
14, 1955, and Fesrvary 15, S086. 


of 
and . Page Sage 260, 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Oct. 20, 1955 


May 3-5, 1956. American Goiter Association. Page 348, issue of 


CALENDAR FoR THE WeEK Becinninc Tuurspay, 


Ocroser 27 


w England 

hildren’s Medical Center, 35 Binney Street. 

*9:00-10:00 a.m, Surgical Rounds. Sherman Auditorium, Beth Israe} 

*9:00-10-00 a.m, Arthritis Grand Rounds. Robert Breck Brigham 

*9:00-10:00 a.m. Grand Rounds. Russell Room, House of the Good 

*10:00-11:00 a.m. Combined Medical-Surgical Rounds. Sherman Au- 


te Joslin Clinic. Joslin Auditorium, New 


*11:00 reg m. Medical Staff Conference. Sherman Auditori- 
th Israel 

*11:00 a.m,-12:00 m. Conference. Mount Auburn Hospital, 

*11:00 a.m.- 2:30 p.m. Hand Clinic Physical Medicine and Reha- 


. Boston City 
. Thoracic Conference 


Massachusetts Trudeau Society. Peter 


*8-00-8:45 Presentations Joan Clinic. Jain Audiorim, 
: :45 a.m. 

New England Deaconess 
*9:30-11:30 a.m. Medical and 
Main Amphitheater, 

Bent Brigham H 
*10:00 a.m. Tuberculous Surgical Clinic, South End Health Unit, 


ery» LP on Diabetes for Doctors and Patients 


P- ical Grand Rounds. Dr. Proger and staff. 
itorium, New England Center 
*1:30 p.m. Fertility and Endocrine Clinic. Free Hospital for Women, 


*8:00-8:45 Fos Presentations. Joslin Clinic. Joslin 
: ase Auditorium, 


«9:00 10: 30 a.m, Surgical Grand Rounds. Dr. 


Stearns Auditorium, New nter Hospital. 
10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients 
a Member uber of the the Joslin Clinic, Joslin Auditorium, New 


*11:00 m.-12:00° m 
Hematology Clinic, Dr. Wi Dr. William Dameshek. 
Monpay, Octoser 3 


*8:00-8:45 Clinic. 
om. Joslin Joslin Auditorium, 


ik 


Boston City Hos- 

r of the Joslin Clinic. New 

*11:00 Staff Conference, Child Psychiatry. By ap- 
Room 7), Massachusetts Gen- 


eral H 
*12:00 00 p.m. 
nhauser. 


*12:15-1:15 p.m. 

r, Peter Bent “Brigham H 

*1:00 — Alcoholism Clinic. Bent 
hological ference. 


(Concluded on page xxxu) 


| 
ery ice al. 
m 4 Unrestricted Discussion 
of t igh Diaphragm. . James B. Dealy. Amphitheater, 
Peter Bent ‘brigham Hospital. 
#*12:00-1:00 p.m. —y ~! of Peripheral Arteriosclerosis. Dr. Rich- 
ard Warren. Stearns Auditorium, New England Center al. 
F 
BER nean College of Gastroenter . Page 
issue of September 15. 
Ocroser 24, Novem 
Fesxuary 6, Marcu 5 
535, issue of September 22. : 
Ocroser 25. New England Diabetes Association. Page 667, issue of 
October 13. : 
Ocroser 25 and Novemser 1. Boston City Hospital House Officers aconess ital. 
Association. Page 577, issue of September 29. — 
Octobe 
—_ *1:30 p.m. Tumor Clinic, Mount Auburn Hospital, Cambridge 
: .m. Tumor nic. Mount . . 
#4:00-6:00 p.m. X-Ray Conference. Dr. Merrill Sosman. Stearns Au- 
ditorium, New England Center Hospital. 
*4:00-10:00 p.m. Alcoholism Clinic. By eget. Washingtonian 
Hospital, 41 Morton Street, Jamaica n. 
*7:30-9:3% p.m. Postgraduate Medical Institute. Treatment of Kid. 
Disorders in Adults, Drs. Aisner and Relman. Holyoke 
Soldiers’ Home, Holyoke. 
*8:00-9:00 a.m. Anesthesia Conference. Dr. Etsten and staff. Pratt 
Ford Hospital Symposium on Enzymes. Page Lecture Hail, Joseph H. Pratt Diagnostic Hospital. 
—_— : *8:30-10:00 a.m. Orthopedic Staff Conference. Boston City Hospital. 
*8:30-10:00 a.m. Surgical Grand Rounds. Drs. Charles G. . 
Il, A. J. A. Cosmet and staff. First (Tufts) Surgical Service, 
New Cheever Amphitheater. Dowling Buildi Hos- 
staff. 
Medical anc On Label roo 
New England Deaconess Hospital. 
*8:30-9:30 a.m. Clinic Entire ical Staff and Anesthesia 
5 
ns Auditorium, New England Center i 
nee. Main Amphithe- 
i Hospital. 
Conference 
stae 
*4:00-5:00 pm Surgical Pathology. Dr. MacMahon and staff. 
Stearns Auditorium, New England Center Hospital. 


